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PREFACE 


When  the  Department  of  Terrestrial  Magnetism  was 
established  by  Carnegie  Institution  of  Washington  in  1904, 
the  purpose  of  its  proposed  program  of  work  was  stated 
as  follows:    "The  general  aim  of  the  work  of  the  Depart- 
ment of  Terrestrial  Magnetism  is  to  investigate  such 
problems  of  world-wide  interest  as  relate  to  the  mag- 
netic and  electric  condition  of  the  Earth  and  its  atmos- 
phere, not  specifically  the  subject  of  inquiry  of  any  one 
country,  but  of  international  concern  and  benefit."       In 
pursuance  of  this  aim,  the  Department  has  sought,  through 
more  than  four  decades,  to  stimulate  and  encourage  in- 
ternational cooperative  endeavor  in  the  study  of  the 
Earth's  magnetism  and  related  subjects.   In  support  of 
this  purpose,  the  Department  has  collaborated  in  the 
work  of  international  geophysical  organizations  and  has 
participated  extensively  in  world  magnetic  surveys. 

In  the  magnetic  survey  of  the  Earth,  the  work  must 
include  not  only  isolated  observations  on  land  and  sea  to 
determine  geographic  distribution  of  the  magnetic  ele- 
ments and  their  long-period  variations,  but  also  contin- 
uous work  at  fixed  observatories  to  follow  short-period 
variations  which  may  be  correlated  with  activity  in  var- 
ious geophysical  and  astrophysical  phenomena. 

Continuous  work  at  fixed  observatories  was  initiated 
by  Gauss  in  the  establishment  in  1832  of  a  magnetic  ob- 
servatory at  Gottingen  to  measure  variations  of  declina- 
tion and  horizontal  intensity.  Within  a  decade,  observa- 
tories had  been  established  in  several  widely  separated 
parts  of  the  world  and  instruments  developed  for  deter- 
mining with  precision  all  three  elements  and  their  vari- 
ations.  By  1915,  there  were  more  than  40  magnetic  ob- 
servatories in  existence.   However,  the  distribution  of 
these  observatories  was  unsatisfactory.   More  than 
three-fourths  of  them  were  in  the  Northern  Hemisphere, 
chiefly  in  Europe,  while  the  number  in  the  Southern  Hem- 
isphere totalled  only  seven. 

To  participate  in  the  program  of  work  at  fixed  ob- 
servatories, in  so  far  as  might  lie  within  the  power  of 
the  Department  by  the  means  provided,  a  division  known 
as  the  Observatory  Division,  was  created  on  June  1, 1915, 
and  certain  preliminary  plans  and  investigations  were 
undertaken.   It  was  hoped  that  it  might  be  found  possible 
for  the  Department  to  erect,  man,  and  equip  at  least  two 
magnetic  observatories  at  points  in  the  Southern  Hemis- 
phere where  they  were  most  needed.   A  list  of  tentatively 
selected  sites  was  submitted  to  various  interested  per- 
sons and  their  advice  was  solicited.   As  a  result,  plans 
were  made  for  immediate  establishment  of  one  observa- 
tory In  the  general  region  between  28°  to  36°  south  lati- 
tude and  114°  to  118°  east  longitude. 

W.  F.  Wallis  left  Washington  for  Australia  in  June, 
1916,  to  select  a  site;  on  his  arrival  at  Perth,  he  was 
joined  by  W.  C.  Parkinson  of  the  Department,  who  had 
been  engaged  in  magnetic -survey  work  in  Australia.   Be- 
fore taking  up  their  search  in  August,  1916,  Messrs. 
Wallis  and  Parkinson  consulted  with  various  government 
officials  of  the  Land  Office,  the  Survey  Department,   and 
the  Geological  Survey.   Many  promising  locations  were 
examined,  but  most  of  them  had  to  be  rejected  because 
of  natural  local  magnetic  disturbances.  It  was  not  until 
early  in  March,  1917,  that  a  site  answering  all  require- 
ments, as  nearly  as  they  could  be  fulfilled,  was  found  a- 
bout  12  miles  by  road  westward  of  Watheroo,  132  miles 
from  Perth,  on  the  Midland  Railway  and  in  latitude  30° 
18'  south  and  longitude  115°  53'  east. 


As  the  first  World  War  was  in  progress  at  this  time, 
numerous  difficulties  were  encountered  in  obtaining  work- 
men and  materials  and  supplies  for  constructing  and 
equipping  the  necessary  observatory  buildings.   It  was 
not  until  January  1,  1919,  that  the  observatory  was  com- 
pleted and  the  magnetic  instruments  were  installed.   Ex- 
cept for  one  short  interruption,  complete  magnetic  and 
other  geophysical  records  have  been  obtained  from  that 
date. 

For  valuable  advice,  assistance,  and  encouragement 
in  connection  with  the  establishment  and  operation  of  the 
Watheroo  Magnetic  Observatory,  grateful  acknowledge- 
ment is  made  to  the  following:  The  Honorable  Sir  Henry 
B.  Lefroy,  member  of  the  Western  Australian  Parliament, 
Minister  for  Lands  and  Agriculture,  and  later  Premier  of 
the  State;  the  Honorable  Sir  Walter  Kingsmill,  member  of 
Parliament,  whose  keen  interest  in  scientific  matters  and 
valuable  suggestions  were  very  helpful;  Messrs.  J.  H.  M. 
Lefroy  and  A.  W.  Canning,  District  Surveyors  with  offices 
in  the  Department  of  Lands  and  Surveys,  who  freely  gave 
assistance  on  the  basis  of  their  long  experience  „as  gov- 
ernment surveyors  in  many  parts  of  the  state;  Mr.  U.  W. 
Burke,  American  Consular  Agent  at  Perth,  whose  valu- 
able advice  on  business  matters  was  of  material  benefit; 
Professor  A.  D.  Ross  of  the  department  of  physics  in  the 
University  of  Western  Australia,  who  from  the  beginning 
has  shown  a  keen  interest  in  the  work  and,  through  the 
years,  on  occasions  too  numerous  to  mention,  has  given 
freely  of  his  time  to  consult,  confer,  and  advise  with  the 
staff  of  the  observatory  on  the  many  problems  concerned 
with  maintenance  of  a  high  standard  of  scientific  work. 
Grateful  acknowledgement  is  also  made  of  the  cooperation 
and  assistance  of  officials  of  the  Department  of  Trade  and 
Customs  of  the  Commonwealth  Government  in  expediting 
the  entry  of  scientific  equipment  and  supplies,  and  in 
granting  free  entry  for  all  such  items;  of  the  support  and 
cooperation  of  Mr.  H.  P.  Brown,  C.M.G.,  Mr.  J.  Malone 
of  the  Postmaster-General's  Department,  Wireless 
Branch,  Melbourne,  and  Messrs.  Scott  and  Turnbull  of 
the  Radio  Inspector's  Office,  Perth,  in  securing  the  ex- 
tension of  departmental  privileges  in  the  observatory's 
radio  and  ionospheric -research  program;  of  the  valued 
assistance  of  Senator  H.  B.  Collett,  C.M.G.,  in  making 
representations  in  the  observatory's  interests  to  govern- 
ment departments  at  Canberra;  and  of  the  interest  and 
support  of  Sir  J.  P.  V.  Madsen,  Chairman  of  the  Radio 
Research  Board  of  the  Council  for  Scientific  and  Industri- 
al Research,  in  the  observatory  researches. 

The  present  volume,  part  B  of  volume  VE  of  Publica- 
tion 175,  "Researches  of  the  Department  of  Terrestrial 
Magnetism,"  contains  magnetic  data  obtained  at  the 
Watheroo  Magnetic  Observatory  in  the  years  1936 through 
1944.    (Part  A,  previously  published,  contains  data  forthe 
years  1919  through  1935.)   The  data  are  tabulated  in  hour- 
ly values  on  monthly  tabulations.   Separate  tabulations 
are  given  for  horizontal  intensity,  vertical  intensity,  and 
declination.    From  these  basic  data,  tabulations  have  been 
made  and  are  given  for  noncyclic  change  and  diurnal  var- 
iation of  the  various  elements. 

Table  1  of  part  VH-B  gives  the  names  of  the  ob- 
servers-in-charge  and  members  of  the  staff  who  partici- 
pated in  the  collection  of  the  magnetic  data  during  1936 
to  1944.    Perusal  of  the  descriptive  matter  in  the  early 
part  of  the  volume  and  examination  of  the  tables  of  data 
will  serve  to  give  some  indication  ofthe  extensive  and 
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significant  contributions  made  by  these  men  to  our 
knowledge  of  terrestrial  magnetism.   At  Washington, 
where  the  work  of  interpretation  and  discussion  has 
been  done,  many  other  members  of  the  staff  have  taken 
part.   H.  F.  Johnston  has  been  in  charge  of  this  work 
and  has  had  a  major  share  in  the  preparation  of  the 
material  given  here.   Assisting  him  have  been  A.  G. 
McNish,  S.  E.  Forbush,  W.  E.  Scott,  and  Miss  E.  Bal- 
sam.  Miss  Balsam  has  been  responsible  for  the  prep- 


aration of  the  numerous  tabulations  of  data  which  are 
presented. 

O.  W.  Torreson  has  assisted  with  the  final  arrange- 
ment of  material  for  publication,  and  Miss  M.  H.  Walburn 
has  prepared  final  copy  of  the  manuscript  and  completed 
the  layout  of  the  volume  for  printing  by  the  offset  method. 

J.  A.  Fleming 
Director,  Department  of  Terrestrial  Magnetism 
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MAGNETIC    RESULTS    FROM    WATHEROO    OBSERVATORY, 
WESTERN    AUSTRALIA,     1936-1944 

INTRODUCTION 


The  Watheroo  Magnetic  Observatory  is  situated  in 
latitude  30°  19'.1  south  and  longitude  115°  52'. 6  east,  at 
an  elevation  of  245  meters  (305  feet)  above  sea  level, 
212  kilometers  (132  miles)  north  of  Perth,  and  about  19 
kilometers  (12  miles)  west  by  road  from  Watheroo,  a 
station  on  the  Midland  Railway.   The  distance  to  the 
nearest  point  on  the  railway  is  17  kilometers;  to  west- 
ward from  the  observatory,  90  kilometers  of  sand  plain 
extend  to  the  Indian  Ocean. 

The  geomagnetic  co-ordinates  of  the  site,  reduced  to 
epoch  1922,  are  latitude  (d>)  41°.8  south  and  longitude 
(A)  174°.4  west;  the  bearing  of  the  geomagnetic  merid- 
ian relative  to  geographic  meridian  0*1/)  is  1°.3  east. 

The  terrain  is  a  level  stretch  of  sand  plain,  clear  of 
timber,  and  covered  only  with  small  banksia,  low  bushes, 
and  coarse  grass.   The  surrounding  country  is  slightly 
undulating,  with  groves  of  eucalyptus  trees  in  the  occa- 
sional and  widely  separated  "water -soaks."   The  total 
area  of  the  observatory  tract,  including  two  long  exten- 
sions with  10-acre  plots  at  their  ends  for  earth-current 
lines,  is  about  240  acres.   This  tract  was  generously 
granted  by  the  Government  of  Western  Australia  to  the 
Carnegie  Institution  of  Washington  without  cost  other 
than  that  of  surveying.   The  area  is  large  enough  to  pro- 
vide a  safeguard  against  bush-fires,  which  are  a  menace 
in  certain  seasons.   The  land  is  unsuited  to  agriculture 
and  is  but  slightly  used  for  grazing. 

The  buildings  of  the  observatory  include  combined 
magnetic -variation  observatory  and  office,  library  and 
chief  observer's  office,  absolute  magnetic  observatory, 
atmospheric -electric  observatory,  ionospherics  labora- 
tory, atmospherics -recorder  building,  spectrohelio- 
scope  building,  meteorological  shelter,  powerhouse, 
workshop  and  garage,  observers'  quarters,  auxiliary 
living  quarters,  and  miscellaneous  small  buildings. 

Climatic  conditions  are  favorable  to  the  work  of  the 
observatory.   The  average  maximum  temperature  during 
the  summer,  in  January  and  February,  is  about  35°  C, 
but  the  nights  are  cool  with  the  temperature  usually  fall- 


ing below  20°  C.   The  winter  months  are  moderately  cool. 
The  mean  annual  rainfall  is  about  40  centimeters,  most 
of  which  occurs  in  June,  July,  and  August. 

Detailed  descriptions  of  the  observatory  buildings 
and  of  the  various  types  of  measurements  made  at  the 
observatory  have  been  given  in  a  preceding  volume  cov- 
ering the  magnetic  results  for  the  years  1919  to  1935.1 

Important  changes  in  observatory  facilities  were 
made  in  1938  and  1939.   In  1938,  multifrequency  record- 
ing equipment  replaced  fixed -frequency  recording  equip- 
ment in  the  ionospheric  work;  and  in  1939,  the  building 
containing  library  and  office  for  the  observer -in-charge 
was  constructed.  In  the  magnetic  work,  the  same  abso- 
lute and  variation  instruments  and  buildings  were  used 
throughout  the  period  1936  to  1944  as  had  been  used  in 
the  period  1919  to  1935.    An  important  adjustment  of  the 
Eschenhagen  horizontal-intensity  variometer  magnet 
was  made  early  in  1936,  placing  the  results  obtained 
with  this  instrument  on  a  more  satisfactory  basis;  the  de- 
tails of  the  adjustment  will  be  given  later  in  the  section 
devoted  to  the  variation  instruments. 

Personnel 

The  period  covered  by  this  volume,  1936  to  1944,  in- 
cludes several  of  the  war  years.    Through  1940,  it  was 
possible  to  maintain  the  staff  as  formerly,  with  three  ob- 
servers assisting  the  observer -in-charge.   In  the  follow- 
ing years,  the  turnover  of  observers  proceeded  at  an  in- 
creased rate,  and  at  the  same  time  fewer  men  became 
available.    By  1943,  there  remained  only  one  assistant, 
and  this  situation  continued  through  1944.  In  spite  of 
these  personnel  difficulties,  the  quality  and  quantity  of 
output  of  scientific  data  remained  at  practically  the  same 
high  level  as  in  pre-war  years,  a  situation  due  to  the  ex- 
cellent organization  oftheworkbytheobserver-in-charge 
and  to  the  great  diligence  and  industry  of  the  men  who 
remained  to  carry  on.   The  names  of  the  observer-in- 
charge  and  assistants  in  each  year  are  given  in  Table  1. 


DESCRIPTION   OF  INSTRUMENTS 


Absolute  Instruments. --Magnetometer  DTM  CIW  No. 
7  was  used  throughout  the  period  1936  to  1944  for  abso- 
lute determinations  of  declination  and  horizontal  intensi- 
ty.  This  instrument  is  of  a  type  designed  by  the  Depart- 
ment to  combine  the  best  features  of  the  magnetometers 
of  the  U.S.  Coast  and  Geodetic  Survey  and  the  instru- 
ments of  the  Magnetic  Survey  of  India.   A  detailed  de- 
scription of  this  instrument  and  of  the  method  of  using  it 
to  make  both  declination  and  horizontal-intensity  deter- 
minations is  given  on  pages  5  and  6  of  volume  VII -A,  in 
which  are  presented  the  magnetic  results  obtained  at  the 
Watheroo  Observatory  in  the  years  1919  to  1935.   The 
instruments  and  the  forms  on  which  the  observations  are 
recorded  are  illustrated  in  that  volume  in  figures  18, 
20,  21,  and  22. 


Earth  inductor  DTM  CIW  No.  2  and  a  sensitive  Plath 
galvanometer  were  used  from  1936  to  1944  for  the  abso- 
lute determinations  of  inclination.   The  design  of  the 
earth  inductor  is  substantially  that  originated  by  Wild, 
as  modified  by  Eschenhagen.   This  instrument,  like  the 
magnetometer,  is  described  in  volume  VII-A,  on  page  6, 
and  illustrated  in  figure  19,  and  the  form  on  which  the 
observations  are  recorded  is  shown  in  that  volume  in 
figure  23. 

Constants  of  the  magnetometer  and  earth  inductor 
were  determined  in  1916  and  were  assembled  as  the 
adopted  set  of  constants  under  date  of  May  24,  1916. 
This  set  of  constants  was  used  in  all  computations  of 
absolute  values  of  declination,  horizontal  intensity,  and 
inclination  through  1936  to  1943.    In  1944,  correction 
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was  found  to  be  required  in  the  constant  used  for  the  re- 
duction of  observed  values  of  horizontal  intensity  to  In- 
ternational Magnetic  Standard.    The  correction  was 
found  to  be  applicable  as  far  back  as  1921,  and  suitable 
adjustments  were  made  to  horizontal-intensity  data  (and 
vertical -intensity  data,  also,  because  of  their  depend- 
ence on  the  horizontal -intensity  data)  for  the  years  1926 
to  1935  in  volume  VII -A.   In  the  present  volume,  the  nec- 
essary corrections  again  appear  at  the  top  of  each 
monthly  tabulation  of  hourly  mean  values  of  horizontal 
intensity  and  vertical  intensity,  as  will  be  discussed  in 
greater  detail  later. 

Variation  Instruments. — Two  sets  of  variation  instru- 
ments were  kept  in  operation  throughout  the  period  1936 
to  1944.    Magnetograph  DTM  CIW  No.  1  of  the  Eschen- 
hagen  type,  consisting  of  declination  (D),  horizontal-in- 
tensity (H),  and  vertical-intensity  (Z)  variometers  and 
one  photographic  recorder,  made  by  Otto  Toepfer  and 
Son,  Potsdam,  was  used  as  the  principal  magnetograph. 
A  la  Cour  rapid-running  magnetograph  (DTM  CIW  No.  5), 
having  three  variometers  and  a  photographic  recorder, 
was  operated  as  a  stand-by  instrument  to  supply  data 
when  loss  of  record  occurred  on  the  Eschenhagen  appa- 
ratus, and  during  disturbed  magnetic  conditions,  to  ver- 
ify results  obtained  from  the  Eschenhagen  records.   The 
variometers  of  the  la  Cour  apparatus  were  mounted  west 
of  the  recorder  on  a  pier  at  the  north  end  of  the  variom- 
eter room;  in  the  Eschenhagen  apparatus,  the  variometers 
were  mounted  east  of  their  recorder  on  a  pier  located  at 
the  south  end  of  the  room. 

Time  Control  of  Variation  Instruments.-  -Time  -marks 
were  made  photographically  at  regular  intervals  on  the 
traces  of  both  magnetographs,  appearing  as  lines  perpen- 
dicular to  the  base  lines  of  the  variometers.   To  obtain 
the  time -marks  for  the  Eschenhagen  apparatus,  a  lamp 
having  a  horizontal  slit  was  mounted  on  the  wall  of  the 
variometer  room  directly  east  of  the  recorder  at  the 
height  of  the  axis  of  the  recorder  drum.    A  cylindrical 
lens  in  front  of  the  lamp -slit  confined  the  beam  largely 


to  a  horizontal  pencil  which  was  adjusted  to  cover  the 
central  part  of  the  cylindrical  lens  in  front  of  the  record- 
er drum  so  that  the  latter  lens  brought  the  pencil  to  focus 
on  the  photographic  paper  as  a  sharp  line  parallel  to  the 
axis  of  the  drum.  The  lamp  was  automatically  lighted  for 
approximately  four  seconds  at  hourly  intervals  and  for  a- 
bout  two  seconds  at  ten-minute  intervals  between,  by  a  Lan- 
dis  program  machine  located  in  another  building  at  con- 
siderable distance  from  the  variometer  room.  No  relays 
or  accessory  devices  were  used  in  the  variometer  room. 
The  longer  duration  of  the  hourly  marks  made  them  read- 
ily distinguishable  from  the  ten-minute  marks.   An  inde- 
pendent control  of  the  time -marks  was  obtained  by  enter- 
ing on  the  daily  record  of  magnetograph  operation  the 
time  indicated  by  a  standard  chronometer  whenever  the 
manual  shutter  of  the  recorder  was  closed  or  opened. 

For  the  la  Cour  magnetograph,  another  lamp,  also 
automatically  operated  by  the  Landis  program  machine, 
provided  time -marks  at  five -minute  intervals  and  two 
additional  marks  at  ou3  minute  before  and  one  minute 
after  the  hourly  marks. 

The  program  machine  was  controlled  by  a  reliable 
electrically  operated  clock,  having  a  one -meter  mercury- 
compensated  pendulum.   Corrections  to  the  clock,  ob- 
tained from  triweekly   comparisons  with  wireless  time 
signals,  were  maintained  between  plus  and  minus  ten 
seconds. 

Temperature  C  ontrol  of  Var  iationlnstruments .  -  -Tern  - 
perature  changes  in  the  variometers  were  photographi- 
cally recorded  by  means  of  the  thermometric  devices  in 
the  H  and  Z  variometers.   Thermometers  mounted  on 
the  variometers  were  read  morning  and  evening  for  con- 
trol.  The  amplitude  of  diurnal  variation  in  temperature 
seldom  exceeded  0°.l  C,  and  hourly  mean  variometer 
temperatures  were  generally  obtained  with  sufficient  ac- 
curacy by  interpolation  between  the  morning  and  evening 
thermometer  readings.   Monthly  ranges  of  variometer 
temperatures  and  monthly  means  for  1936  to  1944  are 
given  in  Table  2. 


CONSTANTS   OF   THE   MAGNETOGRAPHS 


Orientation  of  Variometer  Magnets  in  Magnetic  Me- 
ridian and  Prime  Vertical. --In  1935  it  was  discovered 
that  changes  in  declination  were  producing  changes  in 
the  observed  values  of  horizontal  intensity,  and  instruc- 
tions were  issued  from  Washington  on  December  2  to  ex- 
amine the  orientation  of  all  the  suspended  variometer 
magnets.  It  was  suspected  that  the  magnet  of  the  Eschen- 
hagen horizontal-intensity  variometer  was  considerably 
out  of  position  with  respect  to  the  magnetic  prime  verti- 
cal, and  information  on  the  orientation  of  the  other  mag- 
nets was  desired  as  well.   The  first  requirement  under 
this  program  was  the  establishment  of  a  permanent  line 
of  known  azimuth  in  the  variometer  room;  the  second  was 
finding  a  suitable  procedure  for  introducing  a  strong  test 
magnet  into  the  variometer  room  without  permanently 
displacing  the  variometer  magnets. 

Orientation  Tests  in  1936. --The  work  of  testing  the 
variometer  magnets  for  orientation  was  carried  out,  in 
accordance  with  the  instructions  of  December  2,  1935, 
during  February,  March,  and  April,  1936.    The  problem 
of  getting  a  large  test  magnet  (No.  11)  into  the  variation 
room  was  examined  on  February  3.  It  was  found  to  pre- 
sent some  difficulties,  as  no  tools  were  available  for  bor- 
ing holes  through  a  thickness  of  five  feet  of  wall  material. 


The  magnet  was  finally  introduced  through  the  door  of 
the  variation  room,  along  the  floor,  and  kept  oriented  in 
such  a  direction  as  to  minimize  its  effect  on  the  variom- 
eter magnets.   Upon  inspection  of  the  photographic  trace 
on  the  following  day,  no  effect  on  the  variometer  magnets 
was  noted. 

On  February  5,  the  preliminary  work  of  transferring 
an  azimuth  from  the  absolute  magnetic  laboratory  to  the 
magnetic  variation  room  was  done,  all  angles  being 
checked  by  two  observers.    As  it  was  considered  that  the 
value  of  the  declination  for  the  five  years  1936  to  1940 
would  be  3°  30'  west,  plus  or  minus  15',  a  line  having 
true  azimuth  of  N  86°  30'  E  was  established  over  the 
Eschenhagen  H  variometer  in  the  variation  room  by 
placing  copper  tacks  in  the  east  and  west  walls  at  points 
designated  E  and  F.    A  string  stretched  between  E  and 
F  would  then  represent  the  magnetic  prime  vertical  ac- 
cepted as  prevailing  until  1940. 

Magnetic  meridian  lines,  differing  from  true  merid- 
ian lines  by  3°  30'  W,were  established  over  the  D  and  Z 
Eschenhagen  variometers  and  over  the  D  and  Z  la  Cour 
variometer.   A  line  parallel  to  EF  was  located  over  the 
la  Cour  H  variometer. 


CONSTANTS   OF   THE    MAGNETOGRAPHS 


Orientation  tests  were  begun  on  February  28.   On 
that  date,  the  large  test  magnet  was  taken  into  the  room 
as  on  February  3  and  placed  behind  the  recorder  box  of 
the  Eschenhagen  magnetograph  in  a  position  directly  be- 
low and  parallel  to  the  west  end  of  a  string  stretched  be- 
tween the  points  E  and  F  marking  the  magnetic  prime 
vertical  over  the  Eschenhagen  H  variometer.   The  test 
magnet  was  centered  under  the  string  by  means  of  a 
small  plumb-bob  suspended  from  the  string  and  was  in 
the  same  horizontal  plane  as  the  suspended  H  variome- 
ter magnet.   The  center  of  the  large  magnet  was  placed 
160  cm  from  the  center  of  the  suspended  H  magnet.   The 
deflections  of  the  H  magnet  were  recorded  for  the  fol- 
lowing orientations  of  the  large  magnet:   north  end  west, 
face  down;  north  end  west,  face  up;  north  end  east,  face 
down;  and  north  end  east,  face  up.    Examination  of  the 
photographic  trace  on  the  following  day  showed  no  ap- 
preciable difference  between  the  deflections  with  the 
large  magnet  face  down  and  face  up  and  in  subsequent 
tests  only  the  position  "face  up"  was  used. 

This  series  of  deflections  indicated  that  the  H -vari- 
ometer magnet,  viewed  from  above,  was  out  of  the  mag- 
netic prime  vertical  in  a  counterclockwise  direction; 
that  is,  the  north  end  of  the  magnet,  which  is  toward  the 
east,  was  displaced  toward  the  north.   The  double  deflec- 
tion measured  47  mm,  being  23  mm  when  the  magnet  was 
deflected  clockwise  and  24  mm  when  it  was  deflected 
counterclockwise. 

The  H  variometer  was  opened  on  February  29  and 
the  position  of  the  suspended  magnet  noted.   Its  approxi- 
mate deviation  from  the  magnetic  prime  vertical  was  de- 
termined as  follows.   The  string  was  again  stretched  be- 
tween E  and  F,  and  a  second  string  was  held  by  two  ob- 
servers, one  at  the  variometer,  the  other  at  the  west 
wall  of  the  room.   The  direction  of  the  second  string  was 
adjusted  until  the  observer  at  the  variometer  indicated 
that  he  considered  the  string  parallel  to  the  suspended 
magnet.    A  mark  was  then  made  on  the  west  wall  at  the 
point  indicated.   After  repeated  trials,  the  observers  ex- 
changed positions;  the  average  displacement  of  all  the 
points  on  the  wall,  measured  along  the  wall  from  the 
magnetic  prime  vertical,  with  allowance  made  for  some 
lateral  displacement  of  the  second  string  from  the  mag- 
net at  the  variometer,  was  found  to  be  29.2  cm.   The  dis- 
tance from  the  variometer  to  the  west  wall  of  the  room 
was  measured  as  195.6  cm.    From  these  measurements, 
the  angle  of  displacement  of  the  suspended  magnet  was    \ 
found  to  be  approximately  8°.5.    This  method  of  deter- 
mining the  angle  was  recognized  as  being  rough  and  in-   : 
accurate,  but  it  appeared  to  be  the  best  procedure  in  the  I 
circumstances. 

The  adjustment  of  the  variometer  magnet  into  the 
magnetic  prime  vertical  was  then  made.   The  magnet 
was  turned  clockwise  with  respect  to  the  mirror  on  its 
mounting,  as  viewed  from  above,  until  the  change  in  po- 
sition of  the  light-spot  as  observed  on  the  scale  on  the 
front  of  the  recording  box  was  very  small  for  reversals 
of  polarity  of  the  large  magnet.   To  get  the  smallest 
change  in  position,  it  was  necessary  not  only  to  turn  the 
suspended  magnet  but  also  to  adjust  the  torsion-head  of 
the  variometer.   When  the  closest  possible  adjustment 
had  been  made,  the  shutter  of  the  recording  box  was 
opened  and  the  deflection -spots  were  allowed  to  record 
with  the  large  magnet  in  two  positions,  north  end  east 
and  north  end  west.    Examination  of  the  trace  on  March 
1  showed  the  double  deflection  to  be  5.5  mm,  or  about  2 
per  cent  of  the  double  deflection  before  adjustment. 


The  direction  of  the  deflection  was  such  as  to  indicate 
that  the  suspended  magnet  was  slightly  out  of  the  mag- 
netic prime  vertical  in  a  counterclockwise  direction, 
but  further  adjustment  was  not  attempted. 

Prior  to  adjustment,  the  scale  value  of  the  H  vari- 
ometer had  been  2.69  +  0.005h;  after  the  adjustment,  it 
was  found  to  be  1.38  +  0.005h.   The  change  in  the  "A" 
factor  was  thus  1.31.   With  the  "B"  factor  as  0.005,  the 
H  spot  was  moved  1.31/0.005  mm  or  262  mm.    As  the 
distance  from  the  H -variometer  magnet  to  the  recording 
drum  is  1170  mm,  a  movement  of  the  magnet  of  one  min- 
ute of  arc  produces  a  change  of  0.68  mm  on  the  trace, 
and  therefore  the  change  of  262  mm  on  the  trace  was 
caused  by  a  change  of  262/0.68  minutes,  i.e.,  385'  or 
6°  25'.    This  figure  is  to  be  compared  with  the  rough  fig- 
ure of  8°. 5  mentioned  above. 

The  value  of  6°  25'  obtained  as  just  indicated  for  the 
displacement  angle  was  verified  later  after  the  moment 
of  the  test  magnet  was  measured.  The  value  of  the  mo- 
ment M  was  found  to  be  12,000  C.G.S.  units,  to  a  suffi- 
cient degree  of  accuracy.  With  the  large  magnet  in  the 
position  already  described,  the  angle  of  displacement  of 
the  suspended  magnet  from  the  magnetic  prime  vertical 
was  obtained  from  the  relation 

tan  <p=  (eHhd3)10-5/2M 

where  £h  is  the  scale  value,  h  is  half  the  total  range  of 
deflection  in  millimeters  recorded  on  the  magnetograph 
trace,  and  d  is  the  distance  in  centimeters  between  the 
two  magnets.  With  £jj  equal  to  2.70y  per  mm,  h  equal 
to  23.5  mm,  and  d  equal  to  160  cm,  the  angle  was  found 
to  be 

cp  =  6°  11'. 

The  Eschenhagen  D  and  Z  variometers  were  tested 
also  on  February  29.    Placing  the  large  magnet  north  of 
the  D  variometer  at  a  distance  of  150  cm  in  the  horizon- 
tal plane  and  in  the  magnetic  meridian  through  the  center 
of  the  suspended  D  magnet  and  making  exposures  of  the 
recording  spot  with  the  large  magnet  oriented  north  end 
north  or  north  end  south  produced  no  deflection  on  the  D 
trace.   The  Z  variometer  test,  in  which  the  large  mag- 
net was  150  cm  north  of  the  Z  magnet  in  the  horizontal 
plane  and  in  the  magnetic  meridian  through  the  center  of 
the  Z  magnet,  resulted  in  an  almost  symmetrical  double 
deflection  amounting  only  to  5.5  mm,  and  no  adjustment 
of  the  Z  magnet  was  considered  necessary. 

The  la  Cour  variometers,  D,  H,  and  Z,  were  tested 
for  orientation  on  March  1  and  2,  and  small  deflections 
resulted  in  each  case.    For  the  tests  of  D  and  Z,  the 
large  test  magnet  was  placed  150  cm  south  of  the  sus- 
pended magnet  in  each  case  and  in  the  horizontal  plane 
and  the  magnetic  meridian  through  the  center  of  the  sus- 
pended magnet.    For  the  test  of  H,  the  large  magnet  was 
150  cm  east  of  the  suspended  magnet,  in  the  magnetic 
prime  vertical.   The  deflection  of  the  D  magnet  was 
slight  and  not  quite  symmetrical,  but  no  adjustment  of  it 
was  made.    For  the  H  magnet,  one  of  the  deflected  spots 
was  obscured,  but  the  other  was  .so  slightly  displaced 
that  adjustment  of  this  instrument  also  was  avoided.   The 
test  of  the  Z  magnet  yielded  a  pair  of  slightly  unsym- 
metrical  deflection  spots,  the  double  deflection  being  a- 
about  4  or  5  mm.   As  the  method  of  balancing  this  mag- 
net involves  filing  material  off  the  magnet,  no  attempt 
was  made  to  improve  the  small  departure  from  correct 
orientation. 


MAGNETIC    RESULTS    FROM   WATHEROO   OBSERVATORY 


During  March,  scale-value  observations  were  made 
on  the  Eschenhagen  H  variometer  on  March  4,  11,  and 
17;  but  the  increased  sensitivity  of  this  variometer,  re- 
sulting from  adjustment  of  the  suspended  magnet  into  the 
magnetic  prime  vertical,  made  the  scale-value  deflections 
unsatisfactory.   With  the  scale -value  magnet  at  the  two 
deflection-distances  of  28  and  29  cm,  the  recording  spot 
went  off  the  trace,  and  it  was  considered  necessary  to 
find  some  means  of  restoring  the  lower  sensitivity  pre- 
vailing previously.   On  March  18,  the  H  variometer  was 
opened  and  carefully  examined  and  various  adjustments 
were  made,  but  scale-value  determinations  on  the  follow- 
ing day  indicated  that  the  sensitivity  had  been  further  in- 
creased rather  than  decreased.   Thereupon  it  was  decid- 
ed to  install  a  heavier  suspension  fiber  in  the  variometer, 
but  it  was  found  that  no  stock  of  heavier  fibers  was  avail- 
able.  The  only  alternative  was  the  installation  of  a  con- 
trol magnet,  and  this  was  done  on  March  24. 

The  control  magnet,  which  was  a  group  of  three  mag- 
nets constituting  a  laminated  unit,  was  placed  with  north 
end  west  on  the  vertical  rod  extending  downward  central- 
ly from  the  base  of  the  magnet  house,  at  a  distance  of 
9.7  cm  below  the  variometer  magnet,  and  aligned  as  ac- 
curately as  possible  with  the  magnetic  prime  vertical. 
The  control  unit  was  approximately  22  mm  long,  4  mm 
wide,  and  1.5  mm  thick. 

On  March  28,  tests  of  the  prime -vertical  alignment 
of  the  suspended  H  magnet  were  again  made  with  the 
large  magnet  to  determine  whether  or  not  the  installation 
of  the  control  magnet  had  caused  a  change.  It  was  found 
that  a  sufficient  change  had  occurred  to  necessitate  fur- 
ther alignment,  and  such  alignment  was  made  on  April  1. 
The  final  test  of  the  new  orientation  of  the  suspended 
magnet  showed  that  it  was  very  close  to  the  magnetic 
prime  vertical,  being  turned  slightly  in  a  clockwise  di- 
rection, viewed  from  above.   However,  the  readjustment 
to  the  magnetic  prime  vertical  again  increased  the  sensi- 
tivity of  the  H  variometer,  and  it  was  necessary  to 
mount  additional  control  magnets. 

Two  more  control  magnets  were  added  to  the  control 
group  on  April  7,  oriented  as  the  other  three,  increasing 
the  group  thickness  to  approximately  2.5  mm.   The  addi- 
tion of  these  magnets  decreased  the  sensitivity  of  the 
variometer  sufficiently  to  give  a  scale  value  within  10 
per  cent  of  that  prevailing  prior  to  February  29. 

The  control -magnet  group  was  retained  on  the  H 
variometer  through  the  years  1936  to  1944  and  the  scale 
values  of  this  period  remained  very  uniform,  as  may  be 
seen  from  the  scale -value  data  in  Table  3. 

To  maintain  the  Eschenhagen  H  magnet  approximate- 
ly in  the  magnetic  prime  vertical,  with  an  annual  range 
in  temperature  in  the  variation  room  of  11°  to  12°  C, 
and  with  a  temperature  coefficient  of  the  variometer  such 
that  the  recording  spot  changes  its  position  5  or  6  mm 
per  degree  change  in  temperature,  it  was  suggested  in 
the  instructions  of  December  2,  1935,  already  referred 
to,  that  the  setting  of  the  torsion  head  of  the  variometer 
be  changed  twice  each  year  to  restore  the  magnet  approx- 
imately to  its  prime  vertical  position.   However,  negligi- 
ble errors  are  introduced  into  the  data  by  a  deviation  of 
the  recording  spot  of  as  much  as  25  mm  (equivalent  to  a 
departure  of  the  magnet  from  the  prime  vertical  of  ap- 
proximately 0°.6),  and  the  procedure  of  adjusting  the  tor- 
sion head  only  as  required  to  keep  the  recording  spot 
within  25  mm  of  the  desired  position  was  adopted.  In 
Table  8  several  of  the  abrupt  changes  in  the  H  base  line 


which  are  given  for  the  years  1936  to  1944  were  made  to 
maintain  the  H  magnet  near  the  prime  vertical  position. 

For  the  Eschenhagen  Z  variometer,  there  were  sim- 
ilar considerations  with  regard  to  temperature  effects  on 
the  position  of  the  variometer  magnet.   The  position  of 
the  Z  recording  spot  changes  approximately  40  mm  over 
the  annual  range  in  temperature,  which  is  equivalent  to  a 
change  of  approximately  0°.5  in  the  level  of  the  magnet. 
However,  a  change  in  level  of  as  much  as  0°.6  is  permis- 
sible since  such  a  change  introduces  only  about  1  per 
cent  of  the  diurnal  variation  in  horizontal  intensity  into 
the  vertical-intensity  trace,  and  the  average  annual  range 
in  diurnal  variation  of  horizontal  intensity  is  less  than 
50y.   The  rule  was  laid  down,  therefore,  that  the  average 
position  of  the  Z  recording  spot  was  to  be  kept  within  50 
mm  of  the  position  it  would  have  if  the  magnet  were  ex- 
actly horizontal.    Several  abrupt  changes  in  Z  base  line 
listed  in  Table  10  were  caused  by  adjustments  made  to 
maintain  the  Z  magnet  as  nearly  horizontal  as  required. 

Orientation  Tests  in  1940. --Orientation  tests  of  the 
variometers  of  both  Eschenhagen  and  la  Cour  magneto- 
graphs  were  repeated  in  July  and  August,  1940,  using  the 
same  large  test  magnet  (No.  11)  as  in  1936  and  the  same 
positions  and  distances  of  this  magnet  with  respect  to 
the  various  suspended  magnets.   It  was  assumed  on  this 
occasion,  however,  that  the  magnetic  prime  vertical  pre- 
vailing for  the  period  1940  to  1945  would  be  3°  00'  west, 
a  change  of  30'  from  the  1936  value.   New  magnetic 
prime -vertical  lines  were  accordingly  established  over 
the  H  variometers  and  new  magnetic  meridian  lines  over 
the  D  and  Z  variometers.  Improved  testing  equipment 
was  provided  in  the  1940  tests,  including  an  adjustable 
non-magnetic  stand  for  supporting  the  large  test  magnet 
and  copper  wire  passed  through  eyelets  and  held  taut  by 
lead  weights  instead  of  the  string  previously  used  as  the 
prime  vertical  and  meridian  lines. 

Orientation  tests  on  the  Eschenhagen  H  variometer 
were  made  on  July  24  and  25,  and  the  total  range  of  de- 
flection, or  double  deflection,  with  the  large  magnet  first 
north  end  east  and  then  north  end  west,  was  found  to  be 
8.7  mm  on  July  24  and  9.1  mm  on  July  25.  On  the  basis 
of  these  deflections,  the  angle  of  displacement  of  the  H 
magnet  from  the  magnetic  prime  vertical  was  found  to  be 
1°  07'.  On  August  31,  the  H  recording  spot  was  moved 
approximately  40  mm  nearer  the  base  line  to  bring  the 
magnet  more  nearly  into  the  magnetic  prime  vertical. 

The  Eschenhagen  D  variometer  magnet  was  next 
tested  and  double  deflections  of  0.2  mm  and  0.4  mm  were 
obtained  in  two  trials.  No  adjustment  of  the  D  magnet  was 
made.   Two  tests  of  the  Eschenhagen  Z  variometer  mag- 
net gave  double  deflections  of  4.9  mm  and  4.5  mm,  and 
no  adjustment  was  made  on  this  instrument. 

On  July  31,  the  variometers  of  the  la  Cour  magneto - 
graph  were  tested.    The  deflection  distance  for  all  three 
variometers  was  150  cm.   The  double  deflection  for  H 
was  4.5  mm,  and  for  Z  6.2  mm,  and  for  D  6.5  mm.   No 
adjustments  in  orientation  of  the  magnets  in  these  three 
instruments  were  made. 

Orientation  Tests  of  Tulv.  1945. — The  arrangements 
and  procedures  utilized  in  the  tests  of  1940  were  fol- 
lowed in  detail  in  the  tests  of  1945.    For  the  variometers 
of  the  Eschenhagen  magnetograph,  the  distances  from 
the  large  test  magnet  (No.  11)  to  the  suspended  magnets 
were  the  same  as  in  1940;  but  for  the  la  Cour  magneto- 
graph,  new  distances  were  used,  namely,  132.7  cm  for  H, 
163.7  cm  for  D,  and  141.4  cm  for  Z.   The  Eschenhagen  H 
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variometer  was  tested  on  July  18,  and  the  resulting  range, 
or  double  deflection,  of  the  recording  spot  was  found  to  be 
7.0  mm.    From  this  it  was  calculated  that  the  H  magnet 
was  about  1°  out  of  the  magnetic  prime  vertical.   The  re- 
cording spot  was  then  moved  40  mm  nearer  the  base  line, 
after  which  another  test  with  the  large  magnet  gave  a 
double  deflection  of  only  0.8  mm.   The  H  magnet  was 
then  considered  to  be  in  the  prime  vertical  for  the  tem- 
perature then  prevailing  in  the  variation  room  (16°.5  C). 

The  D  variometer  magnet  was  tested  on  July  20,  the 
recording  spot  showing  a  double  deflection  of  1.3  mm. 
The  torsion  head  was  turned  9°,  moving  the  spot  10  mm 
nearer  the  base  line;  practically  zero  deflection  was  ob- 
tained when  the  test  was  repeated  thereafter.  The  Z  var- 
iometer test  gave  a  double  deflection  of  3.3  mm,  and  the 
spot  was  moved  11  mm  nearer  the  base  line  by  adjust- 
ment of  the  counterweights  on  the  magnet.    The  double 
deflection  after  the  change  was  only  1.1  mm. 

The  la  Cour  variometers  were  tested  on  July  24,  25, 
and  26.   Test  of  the  Z  variometer  gave  a  double  deflec- 
tion of  2.7  mm  and  no  adjustment  of  this  instrument  was 
attempted.    For  the  D  variometer,  the  test  gave  a  double 
deflection  of  5.0  mm.   The  torsion  head  was  adjusted  and 
the  recording  spot  then  brought  back  to  a  suitable  record- 
ing position  by  rotation  of  the  magnet  housing,  until  tests 
with  the  large  magnet  gave  a  negligible  double  deflection. 
The  test  of  the  H  variometer  gave  a  double  deflection  of 
about  6  mm,  and  the  torsion  head  was  moved  1°  to  bring 
the  magnet  into  the  magnetic  prime  vertical.   A  subse- 
quent test  gave  a  double  deflection  of  only  1.7  mm,  and  no 
further  adjustment  was  made. 

Magnetogram  Shrinkage  Corrections  and  Scalings.-- 
Magnetograms  show  considerable  change  in  linear  dimen- 
sions as  a  result  of  photographic  processing.   To  obtain 
the  corrections  for  shrinkage  or  expansion,  each  magne- 
togram, as  soon  as  it  was  removed  from  the  recorder 
drum,  was  inserted  in  a  marker  and  pricked  by  several 
pairs  of  points,  the  distance  between  the  points  of  each 
pair  being  accurately  known.   The  distances  between  sev- 
eral pairs  of  holes  on  the  magnetogram  were  measured 
at  the  time  of  scaling  the  records,  and  the  corrections 
were  obtained  through  comparison  of  these  measurements 
with  the  known  separation  of  the  pricker  points.    Correc- 
tions for  shrinkage  or  expansion  were  allowed  in  the  scal- 
ing of  all  tabulated  data  for  the  years  1936  to  1944. 

The  average  ordinate  of  the  horizontal-  and  vertical- 
intensity  traces  on  the  Eschenhagen  magnetogram  was 
scaled,  in  millimeters,  for  each  hourly  interval  bounded 
by  integral  hours  of  120°  east  meridian  mean  time,  and 
was  corrected  for  shrinkage,  tabulated  on  an  appropriate 
form,  and  independently  checked  at  the  observatory.   The 
same  applies  to  the  Eschenhagen  declination  trace  except 
that,  by  the  use  of  a  single  table  appropriate  to  the  meas- 
ured shrinkage,  the  average  ordinate,  measured  in  milli- 
meters, was  corrected  for  shrinkage  and  converted  to 
minutes  of  arc  before  being  tabulated. 


The    Eschenhagen 
Declination    Variometer 

Orientation  of  Magnet. --Torsion  observations  from 
time  to  time  and  tests  made  in  1936,  1940,  and  1945  with 
a  large  auxiliary  magnet  as  described  in  preceding  para- 
graphs indicated  that  the  axis  of  the  magnet  during  the  year  s 
1936  to  1944  was  parallel,  or  effectively  so,  to  the  mag- 
netic meridian  as  determined  in  the  absolute  observatory. 


Scale  Value.-  -Certain  dimensions  and  other  constants 
of  the  magnetograph  fix  the  scale  value  of  the  declination 
variometer.  The  formula  used  for  determination  of  scale 
value  contained  a  term  for  the  effect  of  the  torsion  of  the 
fiber.  Redeterminations  of  scale  value  at  intervals  of  ap- 
proximately one  year  indicated  that  for  the  years  1936  to 
1944  a  change  of  one  millimeter  on  the  magnetogram  cor- 
responded to  a  change  of  l'.OS  in  declination. 


The    Eschenhagen 
Hor  izontal -Intensity    Variometer 

Orientation  of  Magnet. --The  orientation  test  of  Feb- 
ruary 29,  1936,  indicated  that  the  H-variometer  magnet 
was  out  of  the  magnetic  prime  vertical  more  than  6°.  On 
the  same  date,  the  magnet  was  adjusted  and  brought  into 
the  prime  vertical.  This  operation  altered  the  sensitivity 
of  the  variometer,  and  it  became  necessary  to  install  con- 
trol magnets,  the  installation  being  made  on  March  24. 
This,  however,  again  altered  the  orientation,  and  the  mag- 
net was  again  brought  into  the  prime  vertical  on  April  1 , 
1936.     After  that  time,  the  magnet  did  not  depart  from 
the  prime  vertical  position  by  more  that  1°.5  (tests  of 
1940  and  1945  showed  departures  of  approximately  1°) 
because  the  torsion  head  of  the  variometer  was  turned  to 
restore  the  magnet  to  the  magnetic  prime  vertical  when- 
ever temperature  effects  caused  departures  as  great  as 
0°.5  to  0°.6. 

Temperature  Coefficient. --An  increase  of  one  degree 
centigrade  in  the  temperature  of  the  H  variometer  caused 
a  decrease  in  the  ordinate  h  corresponding  to  an  appar- 
ent decrease  in  horizontal  intensity  of  13. 5y  for  all  years 
1936  to  1944. 

Scale  Value. --The  scale  value  was  determined,  usu- 
ally once  a  month,  in  the  years  1936  to  1944,  by  deflec- 
tion observations  on  the  D  and  H  suspended  magnets 
with  a  small  auxiliary  magnet  placed  at  the  three  dis- 
tances of  28,  29,  and  30  cm.    The  scale  values  obtained 
from  these  observations  are  given  in  Table  3,  together 
with  computed  and  adopted  values  of  A. 

To  obtain  the  values  of  A,  the  value  of  B  was  taken 
as  0.005  for  all  years  1936  to  1944.  This  value  of  B  was 
used  with  appropriate  values  of  h,  the  ordinate  of  hori- 
zontal intensity  in  millimeters  from  the  base  line,  and  of 
scale  value,  e^    in  the  formula 


6h  =  A  +  Bh. 


In  Table  3,  it  will  be  noted  that  only  five  major  changes 
occurred  in  the  value  of  A,  and  all  these  were  in  the 
first  four  months  of  1936  when  orientation  adjustments 
were  made. 

For  the  conversion  of  the  horizontal-intensity  magne- 
togram hourly  mean  ordinate,  in  millimeters,  to  gammas 
the  formula  used  was 


AH  =[A+Bh/2]h 


where  h  is  the  ordinate  in  millimeters  from  the  horizon- 
tal-intensity base  line.    The  value  of  horizontal  intensity 
in  gammas  was  obtained  from  the  base-line  value  plus 
AH,  except  for  the  correction  for  temperature. 


MAGNETIC    RESULTS    FROM   WATHEROO   OBSERVATORY 


The    Eschenhagen 
Vertical-Intensity    Variometer 

Orientation  of  Magnet. --Tests  made  in  1936,  1940, 
and  1945,  with  a  large  auxiliary  magnet,  indicated  that 
the  axis  of  the  Z -variometer  magnet  was  horizontal  for 
all  practical  purposes  in  the  years  1936  to  1944.   Owing 
to  the  effects  of  temperature  on  the  variometer,  depar- 
tures of  as  much  as  0°.5  from  the  horizontal  were  toler- 
ated; when  this  value  was  reached,  the  position  of  the  re- 
cording spot  to  a  location  nearer  the  base  line  was  ad- 
justed to  prevent  further  departure.    Such  adjustments 
are  included  in  the  list  of  abrupt  changes  in  Z  base  line 
given  in  Table  10. 

Scale  Value. --Determinations  of  Z  scale  value  were 
made  almost  daily  during  the  years  1936  to  1944  by 
means  of  the  Helmholtz-Gaugain  coil  which  was  installed 
in  September,  1933.     The  coil  consists  of  two  circular 
loops  of  four  turns  each,  the  loops  being  12  cm  in  radius. 
The  loops  are  mounted  in  parallel  planes,  coaxially, 
their  distance  apart  being  equal  to  their  radius.     Near 
the  center  of  such  a  system  the  magnetic  field  produced 
by  a  current  in  the  coils  is 

F  =  647rni/rVT 

where  F  is  the  field  in  gammas,  n  is  the  number  of 
turns  on  one  coil,  i  is  the  current  in  milliamperes,  and 


r  is  the  coil  radius  in  centimeters.     For  the  Watheroo 
coil,  the  field  per  milliampere  is  29.99  gammas. 

In  practice,  a  current  of  +2.0  ma  was  applied  for  a 
short  interval  and  then  a  current  of  -2.0  ma  for  an  equal 
interval,  giving  deflections  of  the  recording  spot  in  op- 
posite directions,  away  from  the  regular  recording  po- 
sition with  no  current  in  the  coils.  Only  a  few  minutes 
each  day  were  required  for  scale -value  determinations 
by  this  method;  all  switches  and  controls  were  located 
at  some  distance  from  the  variation  room,  so  that  it  was 
unnecessary  to  enter  the  room  during  the  determinations. 

The  Z  scale  values  for  1936  to  1944  are  given  in 
Table  4.  Although  69  different  scale  values  were  used 
during  the  nine-year  period,  examination  of  the  table  re- 
veals that  there  were  only  four  major  changes  in  that  in- 
terval.  From  January  1,  1936,  to  June  9,  1937,  the  value 
was  approximately  4.2y/mm;  from  June  9,  1937,  to  No- 
vember 26,  1937,  approximately  3.8y/mm;  from  Novem- 
ber 26,  1937,  to  December  19,  1941,  3.4y/mm;  and  from 
December  19,  1941,  to  December  31,  1944,  about  3.2y/ 
mm.   The  major  changes  appear  to  have  occurred  when 
adjustments  of  the  Z  temperature  spot  were  made. 

Temperature  Coefficient. — An  increase  of  one  de- 
gree centigrade  in  the  temperature  of  the  Z  variometer 
caused  a  decrease  in  the  ordinate  h  corresponding  to 
an  apparent  decrease  of  vertical  intensity  of  13.5  gam- 
mas for  all  years  1936  to  1944. 


ABSOLUTE    OBSERVATIONS    AND   VARIOMETER   BASE-LINE   VALUES 


Determinations  of  Declination. --Observations  of  dec  - 
lination  were  made  weekly  with  magnetometer  DTM  CIW 
No.  7  in  all  years  1936  to  1944.  An  observation  consisted 
of  two  sets  of  measurements,  the  first  set  being  made 
just  prior  to  the  horizontal -intensity  observations  and 
the  second  set  immediately  after.   Each  set  involved  four 
readings  with  the  magnet  erect  and  four  with  the  magnet 
inverted.   These  readings  were  preceded  and  followed  by 
readings  on  a  "mark"  of  known  azimuth.  A  correction  of 
-0'.2  (easterly  declination  considered  positive)  was  ap- 
plied to  observed  values  of  declination  to  reduce  them  to 
international  standard. 

Determinations  of  Horizontal  Intensity.  -  -Observa- 
tions of  horizontal  intensity  were  made  weekly  through- 
out the  years  1936  to  1944  with  magnetometer  DTM  CIW 
No.  7.    Each  observation  consisted  of  two  sets,  the  first 
with  magnets  erect  and  the  second  with  magnets  inverted. 
In  the  first  set,  oscillation  measurements  were  made 
first,  and  then  deflection  observations  at  three  distances. 
In  the  second  set,  the  deflection  observations  were  made 
first.  A  correction  was  applied  to  the  observed  values  to 
reduce  them  to  International  Magnetic  Standard,  as  spec- 
ified in  the  summary  of  constants  for  magnetometer  No. 
7  dated  May  24,  1916.    The  equation  for  this  correction 
was  given  as 


Hcorr  =  -0.00052H, 


and  the  corrections  were  computed  from  this  equation 
until  1944.    From  measurements  of  the  moment  of  iner- 
tia of  magnet  7L  and  its  suspension,  in  1944,  examined 
in  relation  to  earlier  inertia  measurements,  it  was  con- 
cluded that  a  correction  to  the  preceding  equation  was 
required  and  that  the  corrected  equation  should  apply  to 


data  obtained  in  all  years  after  1925.   The  equation  as 
adopted  in  1944  is  as  follows: 


Hcorr  =  -0.00074H  +  (1926.0-t)0.0000517H, 


where  t  represents  the  year  for  which  the  correction  is 
being  made.   Values  of  horizontal  intensity  given  later 
in  various  tables  have  been  corrected  as  necessary,  on 
the  basis  of  the  1944  equation  for  correction  to  Interna- 
tional Magnetic  Standard. 

Determinations  of  Vertical  Intensity  and  Inclination.-- 
The  ordinates  of  the  Eschenhagen  horizontal -intensity 
record  and  the  adopted  horizontal-intensity  scale  values 
and  base-line  values  were  used  in  conjunction  with  ob- 
served inclination  I  to  obtain  "observed"  vertical  in- 
tensity from  the  equation  H  tan  I.   Two  sets  of  inclina- 
tion observations  were  made  once  each  week,  the  first 
set  preceding  and  the  second  set  following  the  observa- 
tions of  declination  and  horizontal  intensity.    Throughout 
the  years  1936  to  1944,  the  inclination  observations  were 
made  with  earth  inductor  DTM  CIW  No.  2.   Each  set  was 
composed  of  four  settings  with  the  spirit  level  and  four 
with  the  coil  and  galvanometer,  all  with  vertical  circle 
east,  followed  by  four  settings  with  the  spirit  level  and 
four  with  the  coil  and  galvanometer,  all  with  vertical  cir- 
cle west.   No  correction  to  International  Magnetic  Stand- 
ard was  necessary  for  values  of  inclination  obtained  with 
earth  inductor  No.  2. 

Comparison  of  Absolute  Instruments. --In  1936,  1938, 
and  1940,  the  observatory  magnetometer  No.  7  and  the 
earth  inductor  No.  2  were  subjected  to  intensive  com- 
parison with  field  instruments  sent  out  from  the  Depart- 
ment on  land  surveys;  these  instruments,  upon  return  to 
the  laboratory  in  Washington,  were  compared  with 


ABSOLUTE    OBSERVATIONS    AND   VARIOMETER    BASE-LINE    VALUES 


International  Standard  Magnetometer  No.  3.   Control  was 
thus  maintained  of  the  constancy  and  reliability  of  the 
observatory  absolute  instruments.   The  results  of  the 
comparisons  will  appear  in  a  subsequent  volume  devoted 
to  land  magnetic  observations. 

Base-Line  Values. --Tables  5  to  10,  inclusive,  give 
the  discontinuities  of  adopted  base-line  values,  the  ob- 
served base-line  values,  and  the  base-line  values  adopt- 
ed for  the  times  of  absolute  observations  of  the  elements 
D,  H,  and  Z  for  all  the  years  1936  to  1944.     There  was 
no  specific  rule  for  interpolating  among  observed  values, 


such  as  the  ones  used  by  some  observatories  abroad. 
Rather,  the  adopted  values  were  derived  from  the  ob- 
served values  by  careful  consideration  of  the  individual 
values  and  the  monthly  means;     in  case  of  irregularity 
the  concurrent  performance  of  the  la  Cour  magnetograph 
was  taken  into  consideration. 

In  the  course  of  routine  base-line  computations,  com- 
parisons were  regularly  made  between  the  ordinates  used 
in  reducing  the  absolute  observations  and  those  embodied 
in  the  tabulations  of  hourly  values,  in  order  to  find  any  sys- 
tematic disparity  such  as  might  readily  arise  in  scaling. 


BASIC   HOURLY   VALUES   AND    ASSOCIATED   MEANS 


Basic  Results. --Tables  numbered  30  to  353  con- 
tain hourly  values  of  the  magnetic  declination,  horizontal 
intensity,  and  vertical  intensity.   The  values  represent 
the  means  for  successive  periods  of  one  hour,  the  first 
period  for  each  day  being  that  for  the  hour  commencing 
at  midnight,  120th  east  meridian  mean  time.   To  avoid 
the  use  of  signs,  the  tabulated  values  of  declination  and 
of  vertical  intensity  are  in  their  numerical  sense,  since 
both  westerly  declination  and  vertical  intensity  at  this 
observatory  are  negative  in  the  algebraic  sense.       The 
values  were  obtained  from  records  of  the  Eschenhagen 
magnetograph,  except  for  occasional  brief  periods  of 
faulty  instrumentation  or  excessive  disturbance  of  the 
record;  on  such  occasions  the  values  were  filled  in  or 
verified  from  the  records  of  the  la  Cour  magnetograph. 

Scalings  from  the  magnetograms,  in  terms  of  milli- 
meters of  deflection  from  base  line  for  horizontal  and 
vertical  intensity,  and  in  terms  of  degrees  and  minutes 
of  arc  for  declination,  were  made  and  checked  by  the  ob- 
servatory staff  for  the  entire  period  1936  to  1944.  Scale 
values  and  base-line  values  were  likewise  computed  and 
checked  at  the  observatory.   Conversion  of  scalings  in 
horizontal  and  vertical  intensity  to  gammas  was  done  at 
the  laboratory  in  Washington,  after  adoption  of  adjusted 
scale  values  and  base-line  values. 

A  careful  analysis  of  observed  scale  values  and  base 
lines  was  made  at  Washington  in  order  that  the  adopted 
values  might  be  based  upon  as  long  a  series  of  determi- 
nations as  was  consistent  with  the  behavior  of  the  instru- 
ment. 

The  temperature  coefficients  of  the  horizontal-  and 
vertical -intensity  variometers  were  obtained  from  a 
statistical  analysis  of  the  variations  in  the  observed  base- 
line values  with  temperature. 

The  hourly  mean  ordinates  of  horizontal  intensity 
were  converted  to  gammas  by  means  of  the  formula 

AH  =  [A+Bh/2]h 

which  was  discussed  earlier  and  in  which  account  is  tak- 
en of  the  variation  in  scale  value  with  ordinate,  but  no  cor- 
rection is  included  for  temperature. 

Owing  to  improper  orientation  of  the  Eschenhagen  H- 
variometer  magnet  during  the  two  months  of  January  and 
February,  1936,  the  scalings  in  these   months  did  not 
represent  true  horizontal  intensity;  changes  in  D  were 
producing  changes  in  H.    For  publication  in  the  present 
volume,  the  data  in  these  two  months  were  corrected  by 
the  adding,  algebraically,  of  a  quantity  in  gammas  de- 
rived through  multiplying  the  departure  in  D  (in  minutes) 
from  the  monthly  mean  value  by  0.8;  that  is,  Hcorr  = 
0.8  Ddep  where  the  sign  of  D(jep  is  negative  for  westerly 


departure  from  the  mean.    The  largest  correction  re- 
quired was  8  gammas  in  the  two  months. 

Before  the  equation  of  1944  was  derived  for  the  cor- 
rection of  values  of  horizontal  intensity,  as  observed 
with  magnetometer  No.  7,  to  International  Magnetic 
Standard,  the  tabulations  of  hourly  mean  values  of  hori- 
zontal intensity  had  been  completed,  with  the  tabular  val- 
ues so  chosen  as  to  be  added  to  a  rounded  figure  of 
24,000  gammas.  This  rounded  figure  was  to  appear  at 
the  top  of  each  monthly  tabulation  of  hourly  mean  values, 
for  the  years  1936  to  1944.  Instead,  in  all  years  except 
1944,  the  values  are  between  18  and  28  gammas  smaller 
than  24,000.    For  January,  1936,  the  value  is  23,882,  and 
for  December,  1943,  23,872.    For  1944,  the  tabulated  data 
were  prepared  on  the  basis  of  the  1944  equation  for  cor- 
rection to  International  Magnetic  Standard. 

Similarly,  the  values  shown  at  the  top  of  each  monthly 
tabulation  of  vertical  intensity  have  been  reduced  by  small 
amounts  of  from  38  to  59  gammas  in  the  years  1936  to 
1943.  These  reductions  were  required  because  the  values 
of  vertical  intensity  as  tabulated  had  been  based  on  the 
horizontal-intensity  values  before  revision,  used  together 
with  values  of  inclination. 

Maximum  and  Minimum  Values. --The  maximum  and 
minimum  columns  on  the  tabulations  of  hourly  mean  val- 
ues of  each  of  the  elements  contain  the  momentary  ex- 
treme values  of  the  element  for  each  day,  together  with 
the  120th  east  meridian  times  of  their  occurrence. 

Character  Figures. --The  figures  in  the  "character" 
column  were  assigned  on  the  scale  of  0,  1,  and  2  used 
in  assigning  international  character  figures,  but  they  re- 
fer to  calendar  days  (120th  east  meridian  mean  time). 

Computed  Means. --The  four  lines  at  the  bottom  of 
each  table  show  average  hourly  means  for  particular 
groups  of  days,  computed  from  the  individual  hourly  val- 
ues tabulated  for  the  various  days  of  the  month.    The 
first  of  the  four  lines  is  derived  from  all  the  days,  the 
days  being  taken  according  to  local  or  120th  east  meridi- 
an mean  time.   The  other  three  lines  are  derived  from 
selected  days  as  indicated  by  the  check-marks  in  the 
columns  headed  sjr,  t»  and  rjr,  the  original  computations 
being  carried  one  place  further  than  the  results  shown. 
The  general  average  of  all  the  basic  values  falling  in 
each  of  the  four  groups  of  days  is  given  in  the  "Mean" 
column. 

In  the  selection  of  the  ten  quiet  or  "least  disturbed" 
days  of  each  month,  taken,  as  in  the  case  of  "all  days," 
on  120th  east  meridian  mean  time,  consultation  was  held 
with  the  Division  of  Terrestrial  Magnetism  and  Seismol- 
ogy of  the  U.  S.  Coast  and  Geodetic  Survey.   The  result- 
ing selection  was  jointly  established  and  was  usually 
identical  for  the  five  observatories  of  the  Survey  and  the 
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two  observatories  of  the  Department.  An  effort  was  made 
to  avoid  days  of  marked  noncyclic  change  such  as  usually 
occur  after  severe  magnetic  disturbances. 

Selection  of  five  international  quiet  days  and  five  in- 
ternational disturbed  days  in  each  month  was  made  for 
1936  by  the  Commission  of  Terrestrial  Magnetism  and 
Electricity  of  the  International  Meteorological  Organiza- 
tion at  DeBilt  on  the  basis  of  reports  from  many  magnetic 
observatories.    The  selection  was  published  in  "Carac- 
tere  magnetique  de  chaque  jour."    For  1937  to  1939,  the 
selections  appeared  in  the  same  publication  but  under  the 
auspices  of  the  Association  of  Terrestrial  Magnetism  and 
Electricity  of  the  International  Union  of  Geodesy  and  Geo- 
physics.   From  1940  to  1944,  through  the  collaboration  of 
the  International  Meteorological  Organization,  the  Geo- 
physical Institute  at  Potsdam,  and  the  Department  of  Ter- 
restrial Magnetism,  selections  of  days  were  prepared  and 
published  in  the  Journal  of  Terrestrial  Magnetism  and  At- 
mospheric Electricity.2,3,4   The  international  quiet  and 


disturbed  days  begin  and  end  with  Greenwich  midnight; 
the  check-marks  designating  these  days  are  on  the  lines 
referring  to  the  like-numbered  local  days.   The  means 
are  in  the  same  vertical  columns,  respectively,  as  the 
basic  values  from  which  they  were  computed.   In  the 
means  for  the  five  international  quiet  days,  the  upper 
value  for  the  hour  7-8  (23-24  GMT)  and  the  lower  value 
for  the  hour  8-9  (0-1  GMT)  represent,  respectively, 
means  for  the  last  hour  of  each  Greenwich  day  before 
and  the  first  hour  of  each  Greenwich  day  after  an  inter- 
national quiet  day. 

For  three  months  in  the  years  1936  to  1944  (June, 
1938;  March  and  April,  1940),  the  monthly  mean  for  "all 
days"  lacks  one  day  in  each  of  the  elements  D,  H,  and  Z, 
owing  to  loss  of  magnetograph  record.   In  June,  1938, 
only  four  instead  of  five  days  are  included  in  the  mean 
for  the  international  quiet  days,  and  in  March,  1940, 
there  are  only  four  days  included  in  the  mean  for  the 
international  disturbed  days. 


SUMMARY    OF    MONTHLY    MEANS 


Monthly  mean  values  of  D,  I,  H,  X,  Y,  Z,  and  F 
are  presented  in  Tables  11  to  19,  for  the  years  1936  to 
1944.  Monthly  mean  values  of  D,  H,  and  Z  were  ab- 
stracted from  the  tables  of  hourly  mean  values.  The 
monthly  mean  values  of  X,  Y,  F,  and  I  were  computed 
from  the  monthly  mean  values  of  D  taken  to  O'.Ol  and 
values  of  H  and  Z  taken  to  0.1  y . 

Group  means  are  tabulated,  below  the  monthly  means 
in  each  year,  for  three  groups  of  four  months  each  and 
for  the  year  as  a  fourth  group.     The  group  mean:;  were 


derived  directly  from  the  tabulated  monthly  means  with 
which  they  are  associated.       The  three  groups  of  four 
months  each  are  designated  by  Roman  numerals,  as  fol- 
lows:    I,  January,  February,  November,  December;     II, 
March,  April,  September,  October;    HI,  May,  June,  July, 
August.   The  monthly  mean  values  for  all  the  elements 
for  each  of  the  four  groups  are  based  on  homogeneous 
data;  that  is,  they  are  based  only  on  those  days  for  which 
the  records  were  complete  in  all  three  elements,  D, 
H,  and  Z. 


SUMMARY    OF    ANNUAL   MEANS 


A  summary  of  annual  mean  values  of  D,  I,  H,  X,  Y, 
Z,  and  F  for  the  years  1919  to  1944,  inclusive,  appears 
in  Table  20.    For  the  years  1919  to  1935,   the   annual 


means  were  transcribed  from  previously  published  re- 
sults and  for  the  years  1936  to  1944  they  were  abstracted 
from  the  tables  of  monthly  means  discussed  above. 


MEAN  DAILY  NONCYCLIC  CHANGE 


Tables  21  to  29,  inclusive,  present  monthly  means  of 
daily  noncyclic  change  in  the  elements  D,  H,  and  Z  for 
the  four  groups  of  days  (all  days,  ten  selected  quiet  days, 
five  international  quiet  days,  and  five  international  dis- 
turbed days)  for  the  years  1936  to  1944.    The  tabular 
quantities  A  and  B  are  defined  in  the  tables;     the  values 
of  A  and  B  were  computed  from  unrounded  means  of 
hourly  values.    The  average  of  A  and  B  gives  the  month- 
ly mean  of  the  daily  noncyclic  change  taken  in  the  alge- 


braic sense.    A  comparison  of  the  values  of  A  and  B 
provides  an  estimate  of  the  reliability  of  the  noncyclic 
change  as  derived  in  this  way. 

The  monthly  mean  values  of  daily  noncyclic  change 
in  each  of  the  four  groups  of  days  in  any  month  are  based 
on  homogeneous  data;  that  is,  they  are  based  only  on  those 
days  in  each  group  for  which  the  records  for  all  three  ele- 
ments D,  H,  and  Z  are  complete. 


DIURNAL -VARIATION    TABLES 


The  monthly  mean  diurnal  variations  in  D,  I,  H,  X, 
Y,  Z,  and  F  are  presented  in  Tables  354  to  416  for  four 
groups  of  days  for  the  years  1936  to  1944.   The  tabular 
values  are  the  means  for  the  hourly  intervals  indicated 
at  the  heads  of  the  columns.   In  the  tables  for  all  days 
and  for  the  ten  selected  days,  these  intervals  pertain  to 
120th  east  meridian  mean  time,  whereas  in  the  tables 
for  the  five  international  quiet  days  and  the  five  interna- 
tional disturbed  days  the  intervals  pertain  to  Greenwich 
mean  time. 


Diurnal  Variations  of  Observed  Elements.  -  -Hourly 
values  of  AD,  AH,  and  AZ  in  the  diurnal  variations  of 
D,  H,  and  Z,  respectively,  were  computed  to  O'.Ol  in  D 
and  O.ly  in  H  and  Z  directly  from  the  hourly  mean  val- 
ues obtained  from  observations  in  the  three  elements. 

Diurnal  Variation  of  Derived  Elements.  -  -Diurnal 
variations,  for  each  of  the  four  selected  groups  of  days, 
in  the  elements  X,  north  component;  Y,  east  component; 
F,  total  intensity;  and  I,  inclination, -were  derived  from 
the  diurnal  variations  in  the  observed  elements  D, 


DIURNAL-VARIATION    TABLES 


declination;  H,  horizontal  intensity;  and  Z,  vertical  in- 
tensity.    The  elements  X,  Y,  F,  and  I  are  defined  by 
the  following  equations: 

X  =  H  cosine  D 

Y  =  H  sine  D 

F  =  Vh2+Z2 

I  =  arc  tangent  Z/H. 

From  these  equations  may  be  obtained  the  following 
expressions  for  AX,  AY,  AF,  and  AI,  correct  to  the 
first  order  approximation,  which  define  the  respective 
diurnal  variations  in  the  above  elements  in  terms  of  the 
quantities  AD,  AH,  and  AZ,  the  latter  defining  the  di- 
urnal variations  in  declination,  horizontal  intensity,  and 
vertical  intensity,  respectively: 

AX  =  cos  D  AH  -  H  sin  D  sin  1'  AD 

AY  =  sin  D  AH  +  H  cos  D  sin  1'  AD 

AF  =  cos  I  AH  +  sin  I  AZ 


AI 


H  AZ  -  Z  AH 
(H2+Z2)  sin  1' 


In  these  expressions  AD  and  AI  are  given  in  minutes 
of  arc.   The  numerical  coefficients  in  the  above  equations 
were  determined  by  use  of  mean  values  of  D,  H,  and  Z 
for  all  days  over  a  period  of  one  or  more  years,  account 
being  taken  of  the  fact  that  D,  being  west,  and  Z,  being 
toward  the  nadir  as  referred  to  the  north-seeking  end  of 
a  magnet,  are  both  negative,  as  is  also  I.    Care  was  tak- 
en to  insure  that  the  approximations  involved  in  the  a- 
bove  expressions  justified  the  precision  in  the  computed 
quantities  which  is  indicated  by  the  number  of  significant 
figures  recorded  in  the  tabulations. 

Suitable  numerical  coefficients  having  been  deter- 
mined, hourly  values  of  AX,  AY,  AF,  and  AI  were 
computed  by  the  following  formulas: 


Year 

AX= 

AY= 

1936 

1.00AH+0.45AD 

7.16AD-0.063AH 

1937 

1.00AH  +  0.44AD 

7.16AD-0.062AH 

1938 

1.00AH  +  0.43AD 

7.16AD-0.060AH 

1939 

1.00AH+0.42AD 

7.16AD-0.058AH 

1940 

1.00AH  +  0.41AD 

7.17AD-0.057AH 

1941 

1.00AH  +  0.40AD 

7.17AD-0.056AH 

1942 

1.00AH  +  0.39AD 

7.18AD-0.055AH 

1943 

1.00AH+0.39AD 

7.18AD-0.054AH 

1944 

1.00AH  +  0.38AD 

7.19AD-0.053AH 

Year 

AF= 

AI  = 

1936 

0.433AH-0.902AZ 

0.544AH  +  0.261AZ 

1937 

0.432AH-0.902AZ 

0.544AH  +  0.261AZ 

1938 

0.432AH-0.902AZ 

0.543AH  +  0.260AZ 

1939 

0.432AH-0.902AZ 

0.543AH+0.260AZ 

1940 

0.432AH-0.902AZ 

0.543AH  +  0.260AZ 

1941 

0.432AH-0.902AZ 

0.542AH+0.260AZ 

1942 

0.432AH-0.902AZ 

0.542AH+0.260AZ 

1943 

0.432AH-0.902AZ 

0.542AH  +  0.259AZ 

1944 

0.432AH-0.902AZ 

0.541AH+0.259AZ 

The  published  values  are  rounded  to  the  nearest  one- 
tenth  of  a  minute  in  AD  and  to  the  nearest  gamma  in 
AH,  AX,  AY,  and  AF. 

On  account  of  the  small  amplitude  in  the  diurnal  var- 
iation of  inclination  at  Watheroo,  and  because  the  esti- 
mated reliability  of  the  quantities  AH  and  AZ  warranted 
it,  the  values  of  AI  were  computed  to  O'.Ol. 

The  annual  means  and  the  means  for  the  three  groups 
of  four  months  each  which  are  designated  by  the  Roman 
numerals  I,  U,  and  HI,  representing  the  same  grouping 
of  months  as  discussed  previously,  were  obtained  from 
monthly  values  of  AD  and  AZ  before  rounding  and  from 
the  monthly  rounded  values  of  AH,  AX,  AY,  and  AF. 

In  each  of  the  four  selected  groups  of  days,  the  month- 
ly mean  values  of  diurnal  variation  for  all  the  elements 
are  based  on  homogeneous  data;  that  is,  they  are  based 
only  on  those  days  in  each  group  for  which  the  records 
of  all  three  elements  D,  H,  and  Z  are  complete. 
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MAGNETIC    RESULTS    FROM   WATHEROO    OBSERVATORY 


SUDDEN    COMMENCEMENTS   AND    PRINCIPAL    MAGNETIC    STORMS,    1936-1944 


The  principal  magnetic  disturbances  recorded  on  mag- 
netograms  at  Watheroo  in  the  years  1936  to  1944  are  de- 
scribed in  the  following  pages.  Quarterly  reports  of  dis- 
turbances were  prepared  by  the  observatory  staff,  and 
this  form  of  presentation  has  been  retained  here.  Green- 
wich mean  time  is  used  throughout.  Outstanding  magnetic 
storms  are  described  in  detail.  "Sudden  commencements" 
are  noted  and  their  magnitudes  and  principal  movements 
recorded.   To  be  classified  as  a  sudden  commencement, 
a  movement  must  have  been  preceded  by  conditions  qui- 
eter than  those  which  followed  and  must  have  involved  an 
abrupt  movement  in  all  three  elements,  with  the  outstand- 
ing one  being  an  increase  in  H.  In  many  cases  the  move- 
ments in  D  and  Z  were  very  small  and  were  not  recorded 
in  detail.  The  principal  disturbances  appear  in  Table  417. 

January  to  March,  1936 

There  were  no  magnetic  disturbances  of  any  intensity 
during  the  quarter.   Three  sudden  commencements  of 
moderate  intensity  were  observed.   The  sudden  com- 
mencement of  February  14  began  at  17h  23m  when  H 
increased  13y  in  two  minutes.   On  February  16  another 
sudden  commencement  took  place  at  18h  57m  when  H 
increased  36y  in  three  minutes.   The  next  sudden  com- 
mencement occurred  on  March  20,  beginning  at  02h  52m 
H  increased  only  8y  in  the  comparatively  long  period  of 
eight  minutes. 

April  to  June,  1936 

May  29. — A  minor  disturbance  on  May  29  began  with 
a  sudden  commencement  at  08h  48m.   H  increased  12y 
in  three  minutes,  7y  of  the  increase  taking  place  in  the 
first  half-minute.   H  then  decreased  77y  to  the  mini- 
mum at  13h  32m  and  then  increased  81  y  to  maximum 
at  21h  50m.    Z  increased  2y  abruptly,  then  5y  in 
twelve  minutes,  followed  by  a  disturbance  in  which  Z 
had  a  range  of  65y  with  minimum  at  13h  40m  and  max- 
imum at  21h  50m. 

Mav  30-31. — There  was  a  minor  disturbance  which 
began  with  a  sudden  commencement  at  17h  25m  on  May 
30,  followed  by  small  irregular  fluctuations  during  thir- 
ty-six hours. 

Tune  l.--This  sudden  commencement  began  at  16h 
45m.   During  the  next  four  minutes  H  increased  17y, 
and  Z  increased  lly  in  three  minutes.    Slightly  dis- 
turbed conditions  continued  to  21h  June  2. 

Tune  18-20. --A  sudden  commencement  on  June  18  be- 
gan at  09h  41m,  introducing  a  disturbance   of  moderate 
intensity.   H  increased  Ay  abruptly,  then  8y  in  three 
minutes,  and  Z  increased  3y  in  one  minute.   The  sud- 
den commencement  was  followed  by  disturbances  which 
ended  about  07h,  June  20.   Range  in  H  on  June  19  was 
207y  over  ten  hours,  and  the  range  in  Z  was  130y. 

July  to  September,  1936 

Tuly  2. --The  disturbance  recorded  July  2  was  of 
moderate  intensity  with  definitely  marked  beginning  at 
Olh  24m.   The  elements  were  at  their  greatest  diver- 
gence from  normal  between  12h  and  13h.   The  disturb- 
ance ended  at  about  20h.   Ranges:  D,  15';  H,  198y; 
and  Z,  137y. 


July  5-6. --A  sudden  commencement  began  at  02h  30m, 
July  5.    H  increased  6y  in  the  first  half-minute  and  18y 
in  the  next  eight  minutes.   D  moved  0'.5  eastward  at  the 
beginning  and  2'  westward  during  the  next  five  minutes, 
and  the  numerical  value  of  Z  decreased  3y  during  the 
first  minute  and  increased  7y  in  the  next  six  minutes. 
The  approximate  time  of  ending  was  18h,  July  6.   Ranges: 
D,  12';  H,  95y;  and  Z,  80y. 

October  to  December,  1936 

October  9-10.- -A  minor  disturbance  was  ushered  in 
by  a  sudden  commencement  at  07h  26m,  October  9. 
Westerly  D  decreased  4'  in  seven  minutes,  H  increased 
16y  in  six  minutes,  and  the  numerical  value  of  Z  de- 
creased ly  in  six  minutes.    The  period  of  slightly  dis- 
turbed magnetic  conditions  continued  until  16h,  October 
10. 

October  16- 18.- -A  small  disturbance  without  marked 
features  lasted  from  15h,  October  16,  to  14h,  October 
17.   Ranges  were:   D,  19';  H,  127y;  and  Z,  99y.   This 
disturbance  was  followed  by  another  of  low  intensity  on 
October  18  from  04h  to  lOh. 

October  31. --This  moderate  disturbance  began  with  a 
sudden  commencement  at  Olh  23m,  October  31.  Wester- 
ly D  decreased  2'  in  one  minute,  followed  by  an  increase 
of  6'  in  four  minutes,  H  increased  18y  in  six  minutes, 
and  the  numerical  value  of  Z  decreased  9y  in  one  min- 
ute, followed  by  an  increase  of  24 y  in  four  minutes.   The 
disturbance  continued  until  16h,  October  31.   Ranges: 
D,  24';  H,  147y;  and  Z,  185y. 

November  28-29. --This  storm  began  with  a  sudden 
commencement  at  23h  37m,  November  28.   D  increased 
7'  during  the  first  minute  and  dropped  back  about  3' 
during  the  next  minute.   Movements  in  H  were  so  rapid 
that  the  record  was  lost  for  the  first  three  minutes.     Z 
increased  30y  in  three  minutes.   Ranges  were:     D,  29'; 
H,  191y;  and  Z,  184y.    The  disturbance  ended  at  16h, 
November  29. 

December  27-28.— This  disturbance  began  with  a 
sharp  impulse  at  03h  28m,  December  27.   The  elements 
continued  slightly  disturbed  throughout  December  27,  in- 
creased to  a  moderate  disturbance  during  the  early  hours 
of  December  28,  and  died  out  rather  suddenly  at  about  18h 
on  that  date.   Ranges:  D,  19';  H,  134y;  and  Z,  149y. 

January  to  March,  1937 

Tanuarv  27. --There  was  a  sudden  commencement  Jan- 
uary 27  at  08h  36m.   D  moved  2'  eastward  abruptly  and 
swung  back  sharply,  followed  by  a  second  movement  of 
1'  eastward  during  the  next  four  minutes.    H  increased 
25y  in  three  minutes  with  a  further  increase  of  5y  in 
the  next  minute.   The  numerical  value  of  Z  decreased 
9y  abruptly,  followed  by  a  further  decrease  of  16y  in 
five  minutes.   This  disturbance  of  short  duration  had  a 
range  in  H  of  101  y,  the  ranges  in  D  and  Z  being  prac- 
tically normal. 

February  2-4. --This  storm  began  with  a  moderately 
abrupt  sudden  commencement  on  February  2  at  23h  04m.. 
D,  after  a  small  initial  westerly  motion,  moved  3'  east- 
erly during  the  next  three  minutes.   H  increased  15y  in 
the  first  minute,  followed  by  a  further  increase  at  a  slow- 
er rate.   The  numerical  value  of  Z  increased  slightly 
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initially,  then  decreased  14y  by  steps  during  the  next 
three  minutes.    About  an  hour  and  twenty  minutes  after 
the  sudden  commencement,  H  began  to  decrease,  reach- 
ing the  minimum  for  the  storm  at  about  08h,  February  3. 
The  storm  ended  at  approximately  16h,  February  4. 
Ranges:   D,  23';  H,  174y;  and  Z,  133y. 

February  18-20. --There  was  a  minor  disturbance 
with  sudden  commencement  February  18  at  19h  04m. 
D,  after  a  small  initial  westerly  motion,  moved  4'  east- 
erly in  three  minutes.    H  increased  26y  in  three  min- 
utes.   The  numerical  value  of  Z,  after  a  small  initial  in- 
crease, decreased  13y  in  three  minutes.    The  value  of 
H  remained  high  until  midnight  February  18,  then  dropped 
off  slowly.    Moderately  disturbed  conditions  prevailed 
until  20h,  February  20.    Ranges:    D,  21';  H,  77y;  and 
Z,  128y. 

February  21. --A  sudden  commencement  occurred 
February  21  at  03h  26m.    D,  after  a  small  initial  west- 
erly motion,  moved  2'  easterly  in  three  minutes.    H  in- 
creased 17y  in  six  minutes.    The  numerical  value  of  Z 
decreased  5y  abruptly,  then  increased  8y  in  three  min- 
utes.   The  elements  were  slightly  disturbed  until  mid- 
night. 

February  24. --This  sudden  commencement  began 
February  24  at  08h  11m.   D  moved  westerly  1'  in  one 
minute  and  H  increased  13y,  then  gradually  fell  off. 
Preceding  the  commencement,  the  numerical  value  of  Z 
had  been  increasing  with  the  normal  diurnal  change  but 
at  the  sudden  commencement  Z  decreased  4y  in   five 
minutes,  after  which  it  continued  its  normal  increase. 

February  25. --The  elements  were  slightly  disturbed 
from  06h  to  08h,  February  25.    An  abnormally  quiet  in- 
terval followed,  broken  by  a  sudden  commencement  at 
llh  42m.   D  moved   1'  easterly,  then  2' westerly,  and 
finally  2'  easterly,  in  a  space  of  eight  minutes.    H,  after 
a  slight  initial  decrease,  increased  24 y  in  three  minutes 
then  fell  off  12y  in  the  next  five  minutes.    The  numeri- 
cal value  of  Z  decreased  5y,  increased  5y,  and  de- 
creased 5y,  all  in  eight  minutes.    The  disturbance  was 
of  short  duration. 

March  13-16. --This  storm  began  with  a  slight  dis- 
turbance about  16h  20m,  March  13,  increased  in  intensi- 
ty about  08h,  March  15,  and  faded  out  to  a  normal  trace 
about  02h,  March  16.    Ranges:   D,  19';  H,  161y;  and  Z, 
Illy. 

March  26-28. --This  disturbance  began  with  a  sudden 
commencement  March  26  at  20h  56m.   D  moved  abrupt- 
ly 1'  westerly  and  then  moved  3'  easterly  in  three  min- 
utes.  H  increased  15y  in  three  minutes.   The  numerical 
value  of  Z  increased  2y  abruptly  and  then  decreased  13y 
in  about  three  minutes.   The  sudden  commencement  was 
followed  by  a  disturbance  which  reached  its  maximum 
intensity  about  12h  on  March  27  and  which  ended  about 
12h  on  March  28.    Ranges:   D,  17';  H,  Illy;  and  Z, 
144y. 

March  31. --A  sudden  commencement  occurred 
March  31  at  03h  17m.    D  moved  3'  westerly  in  four 
minutes  and  H  increased  20y  in  six  minutes.   The  nu- 
merical value  of  Z  increased  7y  abruptly  and  then  de- 
creased 14y  in  four  minutes.    The  disturbance   which 
followed  was  of  short  duration  and  the  ranges  were:     D, 
16';  H,  157y;  and  Z,  118y. 

April  to  June,  1937 

April  24-25. — A  sudden  commencement  occurred 
at  12h  01m,  April  24.      D  moved  1'  eastward,  then  3' 


westward  in  three  minutes,  H  increased  28y  in  three 
minutes,  and  the  numerical  value  of  Z  decreased  5y, 
then  increased  8y  in  three  minutes.    Following  the  sud- 
den commencement,  the  elements  were  at  first  slightly 
disturbed,  then  increasingly  disturbed  until  22h.    They 
returned  to  normal  by  08h,  April  25.    Ranges:     D,  12'; 
H,  140y;  and  Z,  66y. 

April  25-26. --This  moderate  disturbance  began  with 
a  sudden  commencement  at  15h  48m,  April  25.  D  moved 
westerly  slightly,  then  2'  easterly  in  four  minutes;  H  in- 
creased 39y  in  three  minutes,  and  the  numerical  value 
of  Z  decreased  19y  in  three  minutes.    The  disturbance 
increased  slowly,  reaching  storm-intensity  between  19h 
and  20h;  the  elements  remained  severely  disturbed  dur- 
ing the  next  six  hours.    The  disturbance  then  decreased 
in  intensity,  reaching  moderately  quiet  conditions  about 
08h,  April  26.    Ranges:    D,  23';  H,  92y;  and  Z,  150y. 

April  26-30. --This  storm  was  ushered  in  by  a  sudden 
commencement  of  marked  intensity  at  17h  55m,  April  26. 
D  moved     3'  westerly,  then  8'  easterly  in  two  minutes; 
H  increased  49y  in  two  minutes;  and  the  numerical  val- 
ue of  Z  increased  lly,  then  decreased  47y  in  two  min- 
utes.   The  disturbance,  of  storm -intensity  in  the  begin- 
ning, decreased  to  character  "1"  soon  after  OOh,  April 
27.    At  08h,  April  27,  slight  disturbance  remained.   Dur- 
ing this  part  of  the  storm  ranges  were:   D,  40';  H,  209y; 
and  Z,  21 6y.    Shortly  after  08h,  April  27,  the  intensity 
of  the  disturbance  increased,  reaching  character  "1"  by 
19h  'and  character  "2"  by  Olh,  April  28.    Storm-condi- 
tions prevailed  until  18h,  April  28.  Moderately  disturbed 
conditions  continued  through  April  29  and  30.    Ranges 
during  the  part  of  the  storm  on  April  27  and  28  were: 
D,  29';  H,  206y;  and  Z,  181y. 

May  28  --There  was  a  sudden  commencement  at  Olh 
51m,  May  28.    D  suddenly  moved  1'  westerly,  then  3' 
easterly  in  about  forty  seconds,  followed  by  a  movement 
of  5'  westerly  in  two  minutes.    H  suddenly  increased  5y, 
then  decreased  17y  in  about  forty  seconds;  these  move- 
ments were  followed  by  an  increase  of  18y  in  two  min- 
utes.   The  numerical  value  of  Z  suddenly  increased  4y, 
then  decreased  13  y  in  about  forty  seconds,  then  increased 
again  20y  in  three  minutes. 

Tune  10.- -A  sudden  commencement  occurred  at  05h 
05m,  June  10.  D  moved  2'  westerly  abruptly,  then  5' 
easterly  during  the  next  five  minutes.  H  increased  9y 
abruptly;  during  the  next  six  minutes  there  was  little 
change  and  then  a  further  increase  of  32y.    The  numeri- 
cal value  of  Z  increased  4y  and  then  decreased  32 y  in 
five  minutes.    All  the  elements  returned  to  normal  activ- 
ity after  three  hours  had  elapsed. 

July  to  September,  1937 

Tuly  19. --In  a  sudden  commencement  on  July  19  at 
12h  53m,  D  moved  easterly  1'  and  returned  to  normal 
in  two  minutes.    Then,  after  an  interval  of  twelve  minutes, 
a  slow  westerly  movement  began,  the  total  change  being 
4'  in  the  following  fourteen  minutes.    H  increased  27y  in 
four  minutes,  then  remained  high  and  undisturbed.     The 
numerical  value  of  Z  abruptly  decreased  6y,  then  in- 
creased 4y,  followed  first  by  a  slow  decrease  of  15y  in 
twelve  minutes  and  then  an  increase  of  20y  in  fifteen 
minutes. 

Tuly  23-26. --There  was  a  sudden  commencement  at 
05h  01m,  July  23.   D  moved  westerly  1'  in  two  minutes, 
then  easterly  2',  returning  to  normal  at  05h  11m.     H 
increased  lOy  in  five  minutes,  then  slowly  fell  off  35y 
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in  an  hour.   The  numerical  value  of  Z  increased  4y  in 
two  minutes,  followed  by  a  decrease  of  12y  in  the  next 
six  minutes.   Disturbed  conditions  prevailed  up  to  12h, 
July  26. 

August  22. — This  storm  began  with  a  sudden  com- 
mencement at  03h  06m,  August  22.   D  moved  westerly 
2'  in  one  minute,  H  increased  22y  in  five  minutes,  and 
the  numerical  value  of  Z  decreased  4y  abruptly  and 
then  increased  9y  in  two  minutes.   Minima  in  D,  H,  and 
Z  occurred  at  09h  41m,  09h  53m,  and  07h  19m,  re- 
spectively.  Maxima  in  D  and  H  occurred  at  12h  36m 
and  03h  12m,  respectively,  and  in  Z  at  llh  00m.     The 
storm  ended  at  22h.   Ranges:   D,  25';  H,  324y;  and  Z, 
231y. 

September  30-October  1. --There  was  a  sudden  com- 
mencement at  13h  46m,  September  30.   D  moved  easter- 
ly 1'  in  one  minute  followed  by  disturbed  conditions  and 
gradual  westerly  movement  of  10'  in  four  hours.     H  in- 
creased 2y  abruptly  and  then  decreased  5y  in  two  min- 
utes, followed  by  an  increase  of  22y  during  the  next  two 
minutes.   The  numerical  value  of  Z  abruptly  decreased 
5y  followed  by  a  further  decrease  of  7y  in  eight  minutes. 
Moderate  storm -conditions  prevailed  until  14h,  October 

I.  Ranges:   D,  15';  H,  144y;  and  Z,  149y. 

October  to  December,  1937 

October  1.- -Between  03h  46m  and  03h  49m,  Octo- 
ber 1,  echoes  from  the  ionosphere  faded  out  at  Watheroo. 
Observations  with  the  spectrohelioscope  were  started  at 
04h  00m  and  it  was  found  that  a  solar  eruption  in  a  large 
sunspot-group  (approximate  position,  12°  south,  35°  east) 
had  begun  after  the  end  of  the  regular  solar  observing 
period  at  03h  40m.   The  magnetic  records  showed  a  de- 
crease of  56y  in  Z,  and  increase  of  lly  in  H,  and  a 
decrease  of  5'  in  D  during  the  eruption.  The  disturbance 
of  magnetic  elements  lasted  some  ten  to  fifteen  minutes. 

October  9- 11.- -A  moderate  storm  began  at  06h  35m 
on  October  9  with  a  small  sudden  commencement  in  all 
elements.   D  moved  easterly  2'  in  four  minutes,  while  H 
increased  12y,  and  Z  decreased  9y  in  the  same  period. 
Small  rapid  fluctuations  followed  in  all  elements  until 
19h.  A  pronounced  trough  appeared  in  H  between  llh  and 
19h,  with  both  D  and  Z  also  quite  disturbed.  After  a  quiet 
period,  a  pronounced  trough  occurred  in  H  from  05h  to 
13h,  October  10.    Following  a  second  quiet  period,  H 
showed  large  rapid  fluctuations  from  13h  to  16h,  October 

II.  The  disturbance  ended  about  21h,  October  11. 
Ranges:   D,  19';  H,  187y;  and  Z,  144y. 

November  29-December  1.--A  sudden  commence- 
ment occurred  at  llh  42m,  November  29.   D  moved 
easterly  2'  then  westerly  2'  during  two  minutes.       H 
increased  35y  in  three  minutes  and  then  decreased  ir- 
regularly 55y  during  the  next  two  hours.  The  numerical 
value  of  Z  decreased  5y  abruptly,   then  increased  7y 
during  the  next  two  minutes,  followed  by  a  further  de- 
crease of  lOy  in  five  minutes,  and  then  increased  ir- 
regularly 35y  during  the  next  two  hours.   The  elements 
were  moderately  disturbed  until  12h  December  1. 

January  to  March,  1938 

Tanuarv  16-22. --This  storm,  beginning  at  22h  30m, 
January  16,  reached  its  greatest  intensity  on  January  17 
between  07h  and  17h,  when  there  were  several  large  var- 
iations in  each  element.  Ranges:  D,  38';  H,  246y;  and  Z, 
254y.   Moderate  activity  continued  until  January  22. 


January  22. --This  severe  storm,  beginning  at  02h 
40m,  January  22,  was  very  active  in  all  elements  from 
05h  20m  to  12h  00m.   The  maximum  value  in  H  oc- 
curred at  06h  26m.   After  a  conspicuous  secondary 
maximum  at  about  09h,  H  decreased  steadily,  except 
for  minor  perturbations,  to  the  minimum  at  llh  35m. 
After  this  time  all  elements  showed  greatly  reduced 
activity,  and  H  and  Z  showed  steady  recovery  toward 
normal  values  over  the  next  ten  hours.   An  aurora  was 
visible  from  13h  00m  to  13h  30  m,  tMsbeingunusualat 
this  low  latitude.   The  storm  ended  at  22h,  January  22, 
though  H  was  still  somewhat  low  and  Z  somewhat  high 
at  this  time.   Ranges:  D,  42';  H,  501y;  and  Z,  475y. 

January  25-26.--This  severe  storm  began  with  a 
sudden  commencement  at  llh  51m,  January  25.   D 
moved  westerly  7'  in  three  minutes  and  then  easterly 
4'  in  four  minutes.   H  increased  69y  in  two  minutes, 
followed  by  a  decrease  of  34y  in  four  minutes.      The 
numerical  value  of  Z  decreased  4y  abruptly,  then  in- 
creased 27y  in  three  minutes  and  decreased  27y  in 
three  minutes.    For  seven  hours  after  the  commence- 
ment, all  elements  showed  minor  rapid  perturbations, 
then  H  made  a  rapid  excursion  to  very  low  values  where 
it  remained  five  hours.    After  Olh,  January  26,  H  re- 
covered steadily  to  nearly  normal  value  by  12h.      The 
storm  ended  about  18h,  January  26.   Ranges:  D,  sg7; 
H,  363y;  and  Z,  246y. 

Tanuarv  31. --A  minor  disturbance  began  with  a  sud- 
den commencement  at  19h  22m,  January  31.   D  moved 
westerly  1'  abruptly,  then  5'  easterly  in  three  minutes. 
H  increased  46y  in  three  minutes,  and  the  numerical 
value  of  Z  increased  6y  abruptly,  followed  by  a  de- 
crease of  29y  during  the  next  three  minutes.   Ranges 
during  the  ensuing  four  hours  were:   D,  10';  H,  77y; 
and  Z,  68y. 

April  to  June,  1938 

April  13 -14. --Following  a  sudden  commencement  at 
llh  43m,  April  13,  D  moved  westerly  0'.5  suddenly, 
then  2'  in  forty  seconds  and  5'  during  the  next  three 
minutes.   H  increased  27y  in  three  minutes,  followed 
by  an  abrupt  decrease  of  lOy  and  a  further  increase  of 
15y.   The  numerical  value5  of  Z,  after  an  initial  increase 
of  2y,  decreased  8y  abruptly,  followed  by  an  increase 
of  20y  in  three  minutes.   Disturbed  conditions  prevailed 
for  twenty-four  hours. 

April  16.--This  storm  began  as  a  sudden  commence- 
ment at  05h  47m,  April  16,  but  the  record  is  unreadable 
on  account  of  rapidity  of  motion.   Scalings  are  somewhat 
uncertain  between  07h  and  09h.   Apparently  the  H-spot 
went  off  the  trace  at  05h  50m,  and  the  tabulated  range 
in  this  element  was  obtained  from  the  la  Cour  magneto- 
graph.   The  storm  ceased  at  20h.   Ranges:  D,  38';  H, 
418y;  and  Z,  238y. 

Tune  7-8. — There  was  a  sudden  commencement  at 
22h  03m,  June  7.   D  moved  westerly  nearly  1'  abruptly, 
then  easterly  5'  in  two  minutes,  and  then  westerly  4' 
in  five  minutes.   H  increased  26y  in  two  minutes,  re- 
maining high  and  slightly  disturbed.   The  numerical  val- 
ue of  Z  increased  3y  abruptly,  then  decreased  28y  in 
two  minutes,  followed  by  an  increase  of  12y  in  four  min- 
utes.  The  traces  were  slightly  disturbed  for  twenty-four 
hours. 

Tune  12-13. --A  moderate  disturbance  began  with  a 
sudden  commencement  at  17h  55m,  June  12.  D  moved 
westerly  0'.5  abruptly,  then  easterly  3'  in  two  minutes. 
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H  increased  20y  in  three  minutes.    The  numerical  val- 
ue of  Z  increased  3y  abruptly,  then  decreased  17y  in 
three  minutes.   The  moderately  strong  disturbance  con- 
tinued during  the  next  twenty-four  hours. 

July  to  September,  1938 

Tulv  9-10. — A  sudden  commencement  occurred  at 
19h  51m,  July  9.   D,  after  a  slight  easterly  movement, 
moved  westerly  2'  in  four  minutes.   H  increased  14y  in 
five  minutes,  and  Z,  after  a  slight  numerical  increase, 
decreased  13y  in  four  minutes.   Moderately  disturbed 
conditions  prevailed  for  twenty-four  hours. 

August  3-4.- -A  very  conspicuous  sudden  commence- 
ment occurred  at  21h  35m  on  August  3.   D  moved  west- 
ward 2'  in  one  minute  and  then  eastward  7'  in  two  min- 
utes; H  increased  24y  in  one  minute  and  then  decreased 
12y  in  four  minutes;  Z  decreased,  numerically,  32y  in 
four  minutes.    These  movements  were  followed  by  mod- 
erate departures  from  normal  in  all  three  elements, 
over  a  period  of  two  hours,  after  which  only  minor  per- 
turbations occurred  until  the  end  of  the  disturbance  at 
22h,  August  4.   During  the  period  05h  to  13h  on  August 
4,  H  was  considerably  lower  than  normal. 

August  11. --At  03h  22m  on  August  11,  a  small  sud- 
den commencement  occurred  in  all  three  elements.     D 
moved  eastward  1'  in  one  minute,  then  3'  westward  in 
two  minutes;  H  increased  12y  in  two  minutes;  and  Z 
first  decreased,  numerically,  4y  in  one  minute  and  then 
increased  lOy  in  two  minutes.   After  the  commencement 
there  was  no  activity  for  six  hours  but  after  09h  H  began 
to  decrease,  falling  to  low  values  which  extended  over 
12h  to  16h.    Z,  during  the  latter  period,  showed  moder- 
ately high  values.   The  disturbance  was  ended  by  22h, 
August  11.    Ranges:   D,  18';  H,  156y;  and  Z,  178y. 

August  22-23. --Following  a  sudden  commencement 
at  13h  54m,  August  22,  D  moved  eastward  2'  in  two 
minutes  and  then  westward  2'  in  three  minutes;  H  in- 
creased 36y  in  three  minutes;  and  the  numerical  value 
of  Z  decreased  15y  in  two  minutes  and  then  slightly  in- 
creased. The  traces  were  slightly  disturbed  for  seven 
hours  after  the  commencement,  were  quiet  for  the  next 
seven  hours,  and  were  again  slightly  disturbed  between 
04h  and  15h  on  August  23. 

September  13 -15. --Following  a  sudden  commence- 
ment at  18h  36m,  September  13,  D  moved  easterly  3' 
in  four  minutes,  followed  by  a  gradual  westerly  move- 
ment in  the  next  twenty  minutes.   H  increased  51  y  in 
four  minutes,  followed  by  a  gradual  increase  during  the 
next  hour,  and  the  numerical  value  of  Z  decreased  23 y 
in  four  minutes,  followed  by  a  gradual  increase  in  the 
next  four  hours.   The  traces  were  moderately  disturbed 
until  02h,  September  15,  by  minor  peaks  and  troughs, 
after  which  greater  activity  occurred  with  generally  de- 
pressed values  of  H  and  increased  values  of  Z.   Ranges: 
D,  34';  H,  236y;  and  Z,  214y.   The  disturbance  ended  at 
22h,  September  15. 

September  26. --There  was  a  sudden  commencement 
at  07h  23m,  September  26.   D,  after  a  sudden  westerly 
movement  of  0'.4,  moved  easterly  3'  in  six  minutes,  fol- 
lowed by  rapid  fluctuations.   H,  after  a  sudden  decrease 
of  3y,  increased  25y  in  three  minutes,  followed  by  a 
decrease  with  small  fluctuations  during  the  next  five 
hours.   The  numerical  value  of  Z,  after  an  increase  of 
ly,  decreased  14y  in  five  minutes  and  there  was  a 
gradual  increase  during  the  next  six  hours.   Until  about 
21h,  the  traces  were  disturbed  with  moderately  large 


fluctuations  of  long  period.   Ranges:     D,  22';  H,  117y; 
and  Z,  165y. 

September  27-28. --Following  a  sudden  commence- 
ment at  22h  02m,  September  27,  D,  after  a  sudden 
westerly  movement  of  approximately  2'  moved  easterly 
9'  in  four  minutes;  H  increased  54y  in  three  minutes 
and  decreased  sharply  in  the  next  eleven  minutes;  and 
the  numerical  value  of  Z,  after  a  sudden  increase  of  4y, 
decreased  49y  in  three  minutes.    Moderately  disturbed 
conditions  followed,  with  H  experiencing  a  marked  de- 
crease while  undergoing  small  and  rapid  fluctuations. 
The  disturbance  ended  at  14h,  September  28.   Ranges: 
D,  29';  H,  174y;  and  Z,  148y. 

September  30 -October  1. --Following  a  sudden  com- 
mencement at  lOh  20m,  September  30,  D  moved  2' 
easterly  suddenly  and  then  4'  westerly  in  two  minutes, 
H  increased  20y  in  one  minute,  and  the  numerical  value 
of  Z  decreased  7y  suddenly  and  then  increased  14y  in 
two  minutes.    Mildly  disturbed  conditions  prevailed  dur- 
ing the  next  twenty-three  hours,  except  in  the  three-hour 
period  from  03h  to  06h  on  October  1,  when  H  experi- 
enced a  large  decrease  of  approximately  160y. 

October  to  December,  1938 

October  7-8. --At  06h  14m  on  October  7,  a  moderate 
disturbance  began  with  small  abrupt  changes  in  all  three 
elements.  Thereafter,  slow  oscillations  of  moderate  am- 
plitude were  superimposed  on  larger  irregularities  in  all 
elements.   In  H,  a  steady  decrease  occurred  from  the 
commencement  until  16h,  after  which  this  element  re- 
mained lower  than  normal  until  the  end  of  the  disturb- 
ance at  about  15h,  October  8.    Ranges:   D,  23';  H,  181y; 
and  Z,  194y. 

December  9-11. --This  moderate  disturbance  began 
gradually  at  about  12h,  December  9,  with  greatest  activ- 
ity from  12h  to  24h,  December  10.    The  activity  was 
much  less  on  December  11.    Ranges:   D,  19';  H,  90y; 
and  Z,  136y. 

December  16-23. --This  very  moderate  disturbance 
began  at  07h  40m,  December  16.   Its  most  disturbed 
period  was  from  12h  to  20h,  December  18.   Only  slight- 
ly disturbed  conditions  followed,  the  elements  returning 
to  normal  by  the  close  of  December  23.    The  daily  range 
in    D  was  quite  normal  throughout  the  entire  period, 
the  maximum  range  being  19',  the  minimum  falling  on 
December  17  and  the  maximum  on  December  18.    H- 
values  remained  low  through  December  22,  with  a  range 
of  127y  for  the  storm.   The  range  in  Z  for  the  period 
of  the  storm  was  116y,  the  maximum  falling  on  Decem- 
ber 18  and  the  minimum  on  December  19. 

January  to  March,  1939 

February  5-6.- -A  moderate  disturbance  began  with  a 
sudden  commencement  in  all  three  elements  at  19h  50m, 
February  5.   The  temporary  lull  in  activity  which  occa- 
sionally follows  a  sudden  commencement  lasted  until  09h, 
February  6;  thereafter,  until  the  end  of  the  day,  all  three 
traces  were  moderately  disturbed,  the  maximum  activity 
being  shown  between  13h  and  15h.  Throughout  the  disturb- 
ance, the  movements  were  of  the  "peak"  and  "trough" 
type  rather  than  rapid  fluctuations  of  short  period. 
Ranges:   D,  25';  H,  130y;  and  Z,  175y. 

February  23-25. --The  first  sign  of  activity  of  this 
disturbance  was  at  12h  46m,  February  23,  when  there 
was  a  small  sudden  commencement  distinctly  shown  in 
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all  elements.   The  traces  thereafter  were  practically 
normal  until  03h  43m,  February  24,  when  again  the 
elements  showed  a  small  sudden  movement,  but  in  the 
opposite  sense  to  that  usually  seen  in  a  sudden  com- 
mencement.  Thereafter  the  traces  were  slightly  dis- 
turbed until  17h  06m,  February  24,  when  a  large  move- 
ment of  the  true  sudden  commencement  type  occurred, 
the  excursion  of  the  H-spot  being  particularly  violent 
with  a  sudden  increase  of  55 y.  Immediately  thereafter, 
the  major  activity  of  the  storm  began  and  continued  with 
small  short -period  fluctuations  superimposed  on  peaks 
and  troughs  until  the  traces  resumed  their  normal  tran- 
quillity at  23h,  February  25.   Ranges:   D,  29';  H,  273y; 
and  Z,  200y. 

April  to  June,  1939 

April  16-19. — The  disturbance  began  with  movements 
in  all  elements  at  21h  29m,  April  16.   During  a  period 
of  five  minutes,  D  moved  easterly  2'  and  the  numerical 
value  of  Z  decreased  lOy;  in  a  period  of  four  minutes, 
H  increased  16y.   The  period  until  Olh  57m,  April  17, 
was  comparatively  undisturbed,  at  which  time  there  was 
a  typical  sudden  commencement  in  all  elements;  D 
moved  easterly  3',  H  increased  32y,  and  the  numerical 
value  of  Z  decreased  14y.   The  traces  were  then  mod- 
erately disturbed  until  24h,  April  17,  followed  by  a  dis- 
turbance of  milder  character  until  22h,  April  19.  Ranges: 
D,  32';  H,  273y;  and  Z,  194y. 

April  23-26.- -A  long  period  of  magnetically  disturbed 
conditions  began  at  05h  45m,  April  23,  with  a  sudden 
commencement  in  all  elements;  D  moved  easterly  5',  H 
increased  38y,  and  the  numerical  value  of  Z  decreased 
36y.   Movements  of  moderate  amplitude  ensued,  condi- 
tions becoming  practically  normal  by  16h,  April  24.    At 
17h  35m,  April  24,  disturbed  conditions  began  which 
were  initiated  by  movements  of  large  amplitude,  which, 
however,  were  too  leisurely  to  be  classed  as  "sudden," 
In  a  period  of  fifteen  minutes,  D  moved  easterly  13',  H 
Increased  105y,  and  the  numerical  value  of  Z  decreased 
82y.  Fairly  large  movements  followed,  these  fluctuations 
gradually  becoming  smaller  in  amplitude  and  shorter  in 
period  until  OOh,  April  25,  when  during  a  period  of  six 
hours  there  was  a  succession  of  short-period  oscillations 
with  normal  values  in  all  elements.   The  average  period 
of  these  oscillations  was  somewhat  less  than  sixty  sec- 
onds.  There  was  a  brief  disturbed  period  between  llh 
37m  and  12h  15m,  April  25,  conditions  returning  to 
normal  at  Olh,  April  26.   Ranges:   D,  37';  H,  282y;  and 
Z,  203y. 

Mav  1-2. --This  magnetic  disturbance  began  at  06h 
42m,  May  1,  with  slow  sudden-commencement  movements. 
A  period  of  irregular  oscillations  followed  which  had  mod- 
erate amplitude.   The  disturbance  gradually  subsided  be- 
tween 17h  and  24h,  May  2.   Ranges:   D,  18';  H,  122y; 
and  Z,  142y. 

June  14. --This  very  moderate  disturbance,  of  short 
duration,  began  with  a  small  sudden  commencement  in 
all  three  elements  at  OOh  07m,  June  14,  when  westerly 
D  increased  2',  H  decreased  11  y,  and  the  numerical 
value  of  Z  increased  9y.   During  the  following  seven 
hours,  the  elements  were  only  slightly  disturbed,  but  at 
07h  15m  there  was  a  second  sudden  commencement  of 
greater  amplitude,  when  westerly  D  increased  by  2',  H 
decreased  36y,  and  the  numerical  value  of  Z  increased 
20y.     For  four  hours  thereafter,  the  movements  were 
moderately  large,  the  maximum  activity  occurring 


between  09h  and  12h.   After  this  time  conditions  be- 
came more  quiet  and  the  elements  had  regained  their 
normal  values  by  16h.    Ranges:   D,  15';  H,  184y;  and 
Z,  131y. 

July  to  September,  1939 

July  21. — A  small  disturbance  of  short  duration  be- 
gan with  a  sudden  commencement  at  09h  57m,  July  21, 
when  westerly  D  decreased  2';  H  increased  22y,  and 
the  numerical  value  of  Z  decreased  by  6y.   Rather  rap- 
id fluctuations  with  moderate  amplitude  ensued.   How- 
ever, normal  magnetic  conditions  were  resumed  by  18h. 
Ranges:   D,  10';  H,  121y;  and  Z,  80y. 

August  11-13. — The  actual  commencement  of  this  dis- 
turbance was  probably  at  12h  13m,  August  11,  when  a 
very  sudden  commencement  was  shown  in  all  elements. 
H  increased  by  3y,  the  numerical  value  of  Z  decreased 
2y,  and  D  moved  easterly  0'.3.    For  the  ensuing  thir- 
teen and  one -half  hours,  the  traces  were  only  slightly 
disturbed,  but  at  Olh  40m,  August  12,  a  large  and  sud- 
den movement  was  recorded;  H  increased  25y,  the  nu- 
merical value  of  Z  increased  7y,  and  D    moved  west- 
erly 9' .    After  that  time  the  rapidity  and  intensity  of  the 
movements  in  all  elements  increased,  culminating  in  a 
conspicuous  peak  at  about  llh  24m,  August  12.   The 
movements  then  moderated  and  the  storm  ended  at  20h, 
August  13.   Ranges:   D,  28';  H,  221y;  and  Z,  145y. 

August  22-23. --The  storm  began  with  a  sudden  com- 
mencement at  OOh  40m,  August  22.   H  increased  20y, 
the  numerical  value  of  Z  increased  26y  in  steps,  and 
D  moved  very  suddenly  eastward  3'.    Fairly  lively  move- 
ments ensued,  and  the  greatest  activity  appeared  in  the 
period  from  12h  to  16h,  August  22,  when  Z  exceeded 
the  limit  of  registration.    From  16h,  the  movements 
were  more  leisurely  though  still  of  considerable  ampli- 
tude.  Normal  conditions  resumed  at  19h,  August  23. 
Ranges:   D,  35';  H,  233y;  and  Z,  217y. 

October  to  December,  1939 

October  13-15. — A  disturbance  of  moderate  intensity 
began  with  a  sudden  commencement  at  02h  04m,  Octo- 
ber 13.   Sudden  changes  occurred  in  which  westerly  D 
increased  6';  H  increased  20y;  and  the  numerical  value 
of  Z  increased  24y.   During  the  next  half-hour  very  rap- 
id fluctuations  of  moderate  amplitude  occurred,  after 
which  the  movements  were  more  subdued,  almost  calm 
conditions  prevailing  between  llh  and  14h,  October  13. 
After  this  time,  the  movements  became  much  more  ir- 
regular and  of  larger  amplitude,  the  minimum  value  in  H 
being  reached  at  03h  40m,  October  14.   The  period  of 
greatest  activity  was  from  09h  to  15h,  October  14.   A 
quieter  period  of  nine  hours  followed  after  which  there 
were  eight  hours  of  considerable  activity,  the  most  dis- 
turbed portion  of  this  period  being  from  03h  to  08h, 
October  15.    From  that  time  the  elements  quickly  re- 
sumed their  normal  values.   Ranges:   D,  34';  H,  253y; 
and  Z,  234y. 

January  to  March,  1940 

January  3.- -A  short  disturbance  of  moderate  intensi- 
ty began  at  06h  39m,  January  3,  with  sharp  movements 
in  all  three  elements.   H  increased  15y,  D  moved  east- 
erly somewhat  less  than  1',  and  the  numerical  value  of 
Z  decreased  3y.    Following  the  sudden  commencement, 
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there  was  a  comparatively  quiet  period  lasting  almost 
exactly  eight  hours.  At  14h  40m  H  increased  suddenly 
by  42y  while  the  other  two  elements  barely  showed  a 
change.  Wide  fluctuations  occurred  shortly  afterward 
in  all  the  elements  and  lasted  for  about  three  hours,  af- 
ter which  time  the  traces  were  only  slightly  disturbed 
until  24h.    Ranges:   D,  21';  H,  184y;  and  Z,  llOy. 

March  23-28. --This  disturbance,  of  major  import- 
ance, began  at  06h  16m,  March  23,  with  rather  sudden 
movements  in  all  three  elements,  H  increasing  by  27y, 
the  corresponding  movements  in  Z  and  D  being  quite 
small.    Apart  from  a  brief  period  of  activity  between 
09h  10m  and  09h  20m  on  the  same  day,  the  traces  were 
only  moderately  disturbed  during  the  ensuing  thirty 
hours;  an  interesting  feature,  however,  was  the  increas- 
ing rapidity  of  the  fluctuations,  though  of  small  ampli- 
tude, after  OOh,  March  24.    At  13h  49m,  March  24,  the 
main  activity  of  the  storm  was  heralded  by  a  sudden  com- 
mencement, where  H  increased  by  55y,  the  numerical 
value  of  Z  decreased  by  about  7y  and  westerly  D  de- 
creased by  about  2'.   Thereafter  the  fluctuations  became 
so  violent  that  some  of  the  movements  were  too  rapid  to 
record;  it  is  probable,  however,  that  the  maximum  in- 
tensity of  the  disturbance  was  at  about  Olh,  March  25, 
when  H  reached  a  value  about  500y  lower  than  the  nor- 
mal, this  representing  a  decrease  of  over  two  per  cent  in 
the  force.   These  rapid  and  violent  fluctuations  contin- 
ued until  about  noon,  March  25,  after  which  the  activity 
was  very  much  reduced  and  without  any  noteworthy  fea- 
ture except  for  a  pronounced  trough  at  19h  30m,  March 
26.    Throughout  March  27  and  28,  the  traces  were  slight- 
ly disturbed  but  were  gradually  resuming  their  normal 
values.   The  aurora  was  observed  in  and  around  Perth  at 
intervals  between  17h  and  20h,  March  24.   Ranges:   D, 
45';  H,  685y;  and  Z,  indefinite,  but  greater  than  300y. 

March  29-April  l.--This  disturbance,  of  more  than 
moderate  intensity,  may  probably  be  considered  to  be  a 
later  phase  of  the  one  which  is  described  above  and 
which  subsided  before  24h,  March  28.   There  were  signs 
of  increasing  activity  in  the  curves  after  09h,  March  29, 
with  a  prominent  trough  at  12h  18m.    At  16h  03m, 
March  29,  there  appeared  what  would  normally  be  con- 
sidered a  sudden  commencement,  H  increasing  very 
suddenly  66y.   The  next  feature  was  a  succession  of 
peaks  and  troughs  between  17h  39m  and  19h  00m  on 
the  same  day,  during  which  D  covered  a  range  of  35'. 
During  this  time  the  value  of  H  began  to  decrease  and 
reached  a  minimum  value  at  04h  37m,  March  30,  355y 
below  the  normal.   The  traces  continued  to  be  moderate- 
ly disturbed  through  March  31  and  it  was  not  until  21h, 
April  1,  that  they  resumed  their  normal  characters. 
Ranges:   D,  53';  H,  319y;  and  Z,  333y. 

April  to  June,  1940 

April  2-4.- -This  moderate  disturbance  was  probably 
a  continuation  of  the  magnetic  storm  previously  reported 
as  having  ended  at  21h,  April  1.   No  sudden  commence- 
ment was  evident  and  the  traces  gradually  became   dis- 
turbed after  16h,  April  2.   The  main  activity  was  shown 
between  Olh  and  08h,  April  3,  when  the  movements 
were  of  moderate  amplitude  and  rather  rapid  fluctua- 
tions were  the  principal  features.  A  further  brief  period 
of  activity  occurred  about  20h,  April  3,  this  phase  last- 
ing only  about  thirty  minutes.   After  this  time  the  traces 
gradually  resumed  their  normal  appearance,  quiet  con- 
ditions being  regained  by  18h,  April  4.  Ranges:   D,  15'; 
H,  226y;  and  Z,  94y. 


April  25-26. --A  moderate  disturbance  began  with  a 
sudden  commencement  shown  in  all  three  elements  at 
02h  03m,  April  25.    H  increased  20y  in  six  minutes, 
Z  increased  lly,  and  westerly  D  increased  3'.    There- 
after the  fluctuations  were  of  a  rapid  type  and  of  small 
amplitude,  except  in  H  which  showed  a  large  trough  be- 
tween 02h  and  06h,  the  maximum  depression  of  H  oc- 
curring at  04h  16m  when  the  force  was  140y  less  than 
that  prevailing  before  the  disturbance.   The  variations 
in  the  elements  after  06h,  April  25,  were  quite  moder- 
ate and  do  not  merit  detailed  description  but  normal  con- 
ditions were  not  resumed  before  21h,  April  26.    Ranges: 
D,  20';  H,   167y;  and  Z,  lOly. 

May  23-24.--This  small  disturbance  began  at  17h 
53m,  May  23,  with  a  sudden  commencement  shown  in  all 
three  elements.     H  increased  29y  in  three  minutes, 
Z  decreased  23y,  and  westerly  D  decreased  4'.     A 
quiet  period  followed,  but  at  03h,  May  24,  sweeping 
movements  began  which  continued  until  21h  on  the  same 
day,  after  which  normal  conditions  were  resumed. 
Ranges:   D,  14';  H,  161y;  and  Z,  HOy. 

Tune  25-26. --This  moderate  disturbance  began  abrupt- 
ly at  02h  53m,  June  25,  although  the  traces  for  the  pre- 
ceding twenty-four  hours  had  been  slightly  irregular. 
The  sudden  commencement  was  shown  in  all  three  ele- 
ments and  the  initial  movement  was  so  rapid  that,  in  the 
case  of  H  and  Z,  it  failed  to  record  itself  on  the  photo- 
graphic trace.    However,  the  extent  and  direction  of  the 
impulse  are  worthy  of  note;   H  decreased  27y,  Z  in- 
creased 24y,  and  westerly  D  increased  6'.   These 
movements  were  in  each  case  in  the  opposite  sense  to 
those  usually  experienced  at  Watheroo  at  the  commence- 
ment of  a  magnetic  storm.    Another  unusual  feature  of 
the  disturbance  was  that  rapid  fluctuations  of  consider- 
able amplitude  followed  immediately  on  the  initial  im- 
pulse and  continued  for  about  forty  minutes,  the  range  in 
H  during  this  time  amounting  to  126y.    For  the  ensuing 
six  hours,  the  movements  were  still  of  short  period,  but 
of  small  amplitude  until  at  lOh,  June  25,  large  sweeping 
changes  in  the  elements  prevailed,  continuing  thus  until 
20h.    From  that  time  on,  until  07h,  June  26,  the  move- 
ments were  small  but  rapid  and  disturbed  conditions  had 
ceased  by  08h,  June  26.   Ranges:   D,  32';  H,  240y;  and 
Z,  198y. 

July  to  September,  1940 

Tuly  13-14.--This  very  moderate  disturbance  began 
with  small,  sharp  movements  in  all  three  elements  at 
08h  00m,  July  13.   The  initial  impulse  was  not  as  abrupt 
as  those  usually  classed  as  sudden  commencements,  since 
it  took  but  three  minutes  for  completion;  nevertheless, 
the  impulse  undoubtedly  marked  the  beginning  of  the 
storm.    The  only  noteworthy  feature  of  the  disturbance 
was  a  large  increase  in  westerly  D  between  12h  14m 
and  12h  28m,  July  13,  amounting  to  16'.   Slightly  dis- 
turbed conditions  prevailed  until  18h,  July  14.   Ranges: 
D,  20';  H,  124y;  and  Z,  124y. 

September  25-29. --This  disturbance,  of  comparative- 
ly long  duration,  was,  taken  as  a  whole,  of  only  moderate 
intensity  but  there  were  some  noteworthy  features.    The 
extent  of  the  activity  was  somewhat  disappointing  consid- 
ering the  abruptness  and  magnitude  of  the  early  move- 
ments.  The  course  of  the  disturbance  was  as  follows: 
From  15h  42m  to  15h  50m  on  September  25  there  was 
a  series  of  rapid  fluctuations  of  very  small  amplitude 
(about  3y  in  H).   The  period  of  these  fluctuations  was 
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shown  by  the  la  Cour  magnetograph  to  be  about  seventy- 
five  seconds.   At  16h  41m  on  the  same  day,  similar 
fluctuations  occurred  but  in  this  case  the  values  of  the 
elements  were  also  rapidly  changing  so  that  by  17h 
00m  H  increased  61  y,  Z  decreased  39y,  and  wester- 
ly D  decreased  5'.     This  movement  had  the  general 
appearance  of  a  modified  sudden  commencement  but  was 
more  probably  closely  associated  with  solar  activity 
which,  however,  owing  to  the  time  of  occurrence  was  im- 
possible to  observe  at  Watheroo.   The  usual  quiet  period 
ensued  and  twenty-five  hours  after  the  initial  movement, 
at  17h  03m  on  September  26,  the  sudden  commencement 
of  disturbed  conditions  of  the  Earth's  magnetic  field  oc- 
curred.  This  movement  was  of  unusually  large  ampli- 
tude and  of  great  suddenness,  particularly  in  H  (within 
two  minutes  H  had  increased  76y;  Z  decreased  dur- 
ing the  same  period  16y).     For  eleven  hours  following 
this  commencement  the  traces  were  disturbed,  but  not 
unduly  so.   There  was  a  trough  in  H  centering  at  18h 
04m,  and  in  Z  at  18h  17m  on  September  27,  but  apart 
from  this  the  traces  throughout  September  27,  28,  and 
29  were  only  very  moderately  disturbed.    A  further 
trough  occurred  in  H  centering  at  14h  06m,  and  in  D 
and  Z  at  14h  00m  on  September  29,  and  this  marked 
the  conclusion  of  the  disturbance  as  the  traces  thereafter 
show  their  normal  diurnal  variations.   Ranges:   D,  16'; 
H,  205y;  and  Z,  89y. 

October  to  December,  1940 

November  12-13. --This  small  disturbance  began  at 
07h  06m,  November  12,  with  a  small  sudden  commence- 
ment.   The  traces  until  17h,  November  13  were  disturbed 
but  at  no  time  were  the  movements  of  any  great  ampli- 
tude.  The  most  active  period  of  this  storm  was  between 
16h,  November  12,  and  07h,  November  13.    Ranges:  D, 
15';  H,  143y;  and  Z  109y. 

December  30-31  .--At  04h  25m,  December  30,  there 
was  a  small  sudden  commencement.    Traces  were  only 
slightly  disturbed,  with  no  noteworthy  features,  for  the 
following  eighteen  hours.   At  22h  17m,  December  30, 
the  movements  became  more  rapid,  but  still  were  of 
small  range.   This  phase  lasted  until  06h,  December  31, 
when  a  quiet  period  of  three  hours  followed.    Thereafter, 
the  movements  gradually  increased  in  amplitude.     The 
largest  swing  occurred  between  14h  27m  and  15h  00m; 
this  wave  gave  H  the  maximum  range  of  the  whole  dis- 
turbance.  The  traces  quieted  after  16h,  December  31, 
and  by  19h  normal  conditions  again  prevailed.   Ranges: 
D,  20';  H,  83y;  and  Z,  91y. 

January  to  March,  1941 

January  3-4.- -A  small  magnetic  disturbance  began 
with  a  sudden  commencement  at  15h  43m,  January  3.   A 
quiet  period  of  eleven  hours  ensued,  after  which  the 
traces  were  mildly  disturbed. until  normal  conditions  re- 
sumed at  12h,  January  4.    Ranges:   D,  11';  H,  57y;  and 
Z,  52y. 

January  24. --During  somewhat  disturbed  conditions 
which  prevailed  on  January  24,  there  was  one  noteworthy 
feature.   Between  12h  and  14h  there  was  a  wave  of  large 
amplitude  in  all  three  elements.  In  H  the  movement  be- 
gan at  12h  20m  with  a  trough  which  reached  its  mini- 
mum at  12h  42m  and  then  rose  sharply  to  a  peak  at  12h 
59m,  then  gradually  falling  to  approximately  normal  val- 
ue by  13h  50m.   Ranges:  D,  21';  H,  106y;  and  Z,  145y. 


March  1-2. --This  major  magnetic  disturbance  began 
with  a  sudden  commencement  in  all  three  elements.   At 
03h  57m,  March  1,  H  almost  instantaneously  increased 
19y  and  almost  immediately  after  returned  to  approxi- 
mately its  former  value.   At  03h  55m,  westerly  D  de- 
creased 2'  and  immediately  afterward  increased  8'.   At 
03h  56m,  the  numerical  value  of  Z  decreased  8y  and 
immediately  afterward  increased  29y.   Within  one  and 
one -half  hours  after  this  sudden  commencement,  the 
traces  became  violently  disturbed.    By  08h,  westerly  D 
had  decreased  to  about  40'  below  its  normal  value.    H, 
by  a  series  of  rapid  movements,  had  also  diminished  and 
Z  had  so  increased  that  by  lOh  20m  it  had  reached  the 
limits  of  registration.   After  13h  30m  the  fluctuations 
in  all  three  elements  became  still  more  violent  and  the 
Z-spot  passed  beyond  the  limits  of  registration  between 
15h  30m  and  17h  10m.   At  16h  14m,  H  reached  a  min- 
imum value  520y  below  normal  and  westerly  D  at  17h 
06m  showed  a  value  36'  above  normal.   At  19h  the  storm 
suddenly  moderated  very  considerably  and  from  then  on 
the  movements  of  the  traces  gradually  subsided.     Al- 
though it  was  difficult  to  designate  a  definite  time  for  the 
end  of  the  storm,  since  the  ensuing  three  or  four  days 
were  all  slightly  disturbed,  the  traces  had  more  or  less 
regained  their  normal  recording  positions  by  the  end  of 
March  2.   Ranges:   D,  77';  H,  664y;  and  Z,  more  than 
450y. 

March  13-14. --During  the  magnetically  disturbed 
conditions  which  prevailed  during  the  twenty-four  hours 
beginning  at  16h,  March  13,  there  was  a  period  of  ac- 
tivity between  12h  and  13h,  March  14,  which  merits 
notice.    Between  12h  13m  and  12h  33m,  H  increased 
116y  and  then,  by  12h  49m,  decreased  79y.    Between 
12h  20m  and  12h  37m,  westerly  D  decreased  18'  and 
then  increased  10'  by  12h  49m.    Between  12h  20m  and 
12h  27m  the  numerical  value  of  Z  decreased  133y,  and 
by  12h  50m  had  increased  70y.   Ranges:   D,  22';  H, 
159y;  and  Z,  112y. 

March  28-31. --Soon  after  OOh,  March  28,  the  traces 
became  moderately  disturbed,  all  three  elements  show- 
ing long,  sweeping  fluctuations,  the  greatest  activity  be- 
ing between  09h  and  16h,  March  28.   During  March  29 
the  disturbance  moderated  somewhat,  although  the  day 
was  by  no  means  quiet.   These  conditions  continued  until 
lOh,  March  30,  when  the  activity  again  became  more  pro- 
nounced.  At  16h  37m,  March  30,  there  was  a  very  sud- 
den large  increase  in  H  of  58y,  of  the  type  usually  as- 
sociated with  a  sudden  commencement.    Sharp  move- 
ments were  also  shown  in  the  D-  and  Z -traces,  but  of 
much  smaller  amplitude.   The  traces  continued  to  be 
disturbed,  between  Olh  and  08h,  March  31,  the  move- 
ments being  of  short  period  and  small  amplitude.   Be- 
tween lOh  20m  and  12h,  March  31,  there  was  a  series 
of  waves  of  large  amplitude  (the  range  in  H  over  this 
period  being  of  the  order  of  120y)  and  a  similar  series 
though  much  smaller  between  17h  10m  and  17h  30m. 
After  this  time  normal  conditions  were  rapidly  resumed 
and  by  24h,  March  31,  the  traces  were  again  quiet. 
Ranges:   D,  34';  H,  229y;  and  Z,  224y. 

April  to  June,  1941 

April  24-25. --A  small  magnetic  disturbance  began 
with  a  sudden  commencement  in  all  three*  elements  at 
07h  20m,  April  24.    For  the  following  twenty-four  hours 
the  traces  were  only  moderately  active,  the  most  import- 
ant features  being:    (a)  a  gradual  decrease  of  H  between 
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08h  30m  and  09h  40m  of  134y;   (b)  a  small  rapid  double 
oscillation  shown  in  all  three  elements  at  13h  30m.    By 
08h,  April  25,  the  traces  had  regained  their  normal  char- 
acteristics.  Ranges:   D,  23';  H,  145y;  and  Z,  144y. 

July  to  September,  1941 

July  4-7. — This  disturbance  of  unusual  severity  began 
at  03h  42m,  July  4,  with  sudden  small  movements  fol- 
lowed by  irregular,  but  relatively  small,  fluctuations  in 
the  traces.   These  conditions  lasted  until  04h  59m,  July 
5,  when  sudden  impulses  were  recorded  in  all  three  ele- 
ments and  the  traces  immediately  became  violently  dis- 
turbed, remaining  so  until  16h.   During  this  period  H 
decreased  to  a  value  of  530y  below  normal.    The  great- 
est sudden  change  in  the  interval  was  between  14h  07m 
and  14h  33m  when  H  increased  285  y.    Between  14h 
23m  and  14h  33m  westerly  D  decreased  63',  which 
was  practically  the  total  range  in  D  during  the  whole 
disturbance.    Z  increased  to  such  values  between  08h 
and  15h  that  they  were  beyond  the  limits  of  registration 
for  the  greater  part  of  the  time.   Although  the  violence 
of  the  disturbance  had  abated  by  16h,  July  5,  and  H  had 
gradually  regained  its  normal  value,  the  traces  continued 
to  be  moderately  disturbed  as  follows:    20h  to  22h  on 
July  5,  13h  to  16h  on  July  6;  and  OOh  to  05h  on  July  7. 
The  disturbance  ceased  at  21h,  July  7.    Ranges:   D,  65'; 
H,  565y;  and  Z,  411y.   A  brilliant  display  of  the  Aurora 
Australis  was  visible  at  the  observatory  during  the  even- 
ing of  July  5.   At  lOh  30m  (18h  30m  120°  EMT),  anhour 
after  sunset,  a  bright  glow  was  seen  on  the  southern  hor  - 
izon;  it  gradually  became  more  pronounced  and  by  llh 
50m  had  developed  into  an  arch  spreading  from  south- 
southeast  to  south -southwest  and  about  35°  above  the 
horizon  at  its  highest  part.   At  12h  10m  the  arch  was  at 
its  brightest  and  was  tinged  with  red  at  its  eastern  and 
western  extremities.    Brilliance  then  diminished  slightly 
and  by  12h  30m  had  almost  disappeared,  although  the 
general  glow  still  persisted.    Between  14h  and  14h  30m 
the  glow,  still  visible,  was  varied  by  the  appear  nee  of 
luminous  vertical  shafts  changing  rapidly  in  range,  in- 
tensity, and  position.   This  display  continued  until  after 
14h  40m  after  which  time  only  the  glow  was  observed, 
and  this  gradually  faded.   The  whole  display  would  have 
been  even  more  imposing  but  for  the  presence  of  the 
nearly  full  Moon. 

August  4-5. — This  storm  of  moderate  intensity  began 
with  a  sudden  commencement  in  all  three  elements  at 
Olh  27m,  August  4.   The  following  nine  hours  were  only 
slightly  disturbed,  the  fluctuations  being  of  short  period 
and  small  amplitude.    Between  llh  and  12h  large  troughs 
occurred  in  all  elements  and  even  larger  troughs  between 
14h  and  15h,  the  ranges  during  the  latter  hour  being  al- 
most as  great  as  the  total  ranges  during  the  whole  dis- 
turbance.  After  15h  the  changes  were  of  a  more  gradual 
type  and  the  disturbance  slowly  subsided  by  03h,  August 
5.   Ranges:   D,  27';  H,  168y;  and  Z,  195y. 

September  18- 19. --This  disturbance  of  considerable 
intensity  showed  some  unusual  characteristics.   There 
was  a  small  sudden  commencement  in  H  at  04h  10m, 
September  18,  and  the  other  two  elements  showed  very 
small  movements  at  the  same  time.   H  began  to  rise,  at 
first  slowly,  then  more  quickly,  and  by  04h  50m  all  ele- 
ments were  undergoing  rapid  movements.   At  05h  19m, 
H  attained  its  maximum  value,  being  115y  above  its 
normal  value.   The  H -trace  then  showed  a  steady  de- 
crease with  superimposed  small -amplitude  pulsations  of 


about  two-minute  period,  and  similar  small  pulsations 
were  shown  by  the  D-  and  Z -traces.    Between  09h  and 
lOh  a  large  trough  was  shown  by  all  three  elements,  and 
soon  afterward  westerly  D  increased  and  decreased  47' 
in  twenty-five  minutes,  and  Z  increased  in  numerical 
value  149y,  the  recording  spot  leaving  the  sheet.   D 
showed  similar  large  movements  throughout  the  rest  of 
the  day.   During  the  second  half  of  September  18,  H  de- 
creased steadily  with  two  sharp  peaks  at  15h  40m  and 
19h  35m.    Both  these  movements  were  duplicated  by  sud- 
den decreases  in  Z,  but  after  19h  35m,  Z  continued  at 
a  low  value,  reaching  its  minimum  of  189y  below  nor- 
mal at  20h  41m.   Although  H  continued  to  decrease,    Z 
showed  only  a  comparatively  small  increase  during  the 
rest  of  the  storm.    At  02h  40m,  September  19,  there 
was  a  sudden  movement  in  all  three  elements  which 
started  a  deep  and  almost  symmetrical  trough  in  H  dur- 
ing which  it  reached  its  minimum  value  at  04h  31m,  a 
value  about  581  y  below  normal.    This  was  twenty-four 
hours  after  the  commencement  of  the  storm.    From  this 
minimum  H  began  to  return  to  its  normal  value,  at  first 
rising  quickly,  then  more  slowly.    From  lOh  to  the  end 
of  the  day  the  traces  were  only  slightly  disturbed  except 
for  a  moderately-sized  bay  between  21h  and  23h.   The 
disturbance  was  accompanied  by  a  clearly  visible  display 
of  the  Aurora  Australis,  which  was  characterized  by 
white  streamers  usually  of  short  duration  and  a  general 
pale  glow  in  the  southern  sky.   Ranges:   D,  73';  H,  684y; 
and  Z,  429y. 

October  to  December,  1941 

October  31 -November  l.--This  moderate  disturbance 
began  with  a  small  sudden  commencement  at  03h  40m, 
October  31.   The  movements  thereafter  were  of  no  great 
amplitude  until  17h  when  they  gradually  became  more 
pronounced.   The  value  of  H  decreased  markedly  after 
22h.   The  fluctuations  remained  moderately  active  but 
nothing  of  importance  was  recorded  until  lOh,  November 
1,  when  a  double  trough  of  about  one  hour's  duration  oc- 
curred in  all  three  elements.   The  double  trough  was  re- 
peated on  a  smaller  scale  between  13h  40m  and  14h  50m 
on  the  same  day.    The  traces  rapidly  became  normal  af- 
ter 16h,  November  1.   Ranges:  D,  20';  H,  171y;  and  Z, 
149y. 

November  27-28. --This  small  disturbance  began  with 
a  slight  sudden  commencement  at  03h  41m,  November 
27,  which  was  recorded  by  all  three  elements.  The  traces 
were  very  slightly  disturbed  during  the  ensuing  twenty- 
one  hours.   After  Olh,  November  28,  the  value  of  H  be- 
gan to  decrease  gradually.    A  minimum  value  was 
reached  at  lOh  01m,  the  traces  up  to  this  time  being  on- 
ly slightly  disturbed.   The  other  feature  of  the  disturb- 
ance was  a  period  of  activity  between  18h  44m  and  19h 
32m  when  some  fairly  large  and  sharp  peaks  and  troughs 
occurred.   The  traces  resumed  their  normal  character 
at  20h,  November  28.   Ranges:   D,  19';  H,  149y;  and 
Z, 141y. 

December  1-2. --This  moderate  disturbance  began 
with  a  well-defined  sudden  commencement  at  05h  59m, 
December  1,  when  H  suddenly  increased  25y,  the  nu- 
merical value  of  Z  decreased  19y,  and  D  moved  east- 
erly 3'.   The  traces  immediately  became  active,  the 
fluctuations  being  rapid  and  of  moderate  amplitude. 
These  conditions  prevailed  until  about  14h,  after  which 
the  movements  were  more  leisurely.    Between  16h  00m 
and  16h  10m  there  were  large  and  fairly  sudden  changes 
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in  all  three  elements,  but  after  that  time  the  disturbance 
gradually  subsided  and  the  traces  resumed  their  normal 
character  at  07h,  December  2.    Ranges:   D,  30';  H, 
147y;  and  Z,  199y. 

January  to  March,  1942 

March  l-2.--This  was  a  moderately  severe  storm  of 
short  duration,  which  was  chiefly  noteworthy  for  the  vio- 
lence of  the  opening  phases.    A  sudden  commencement 
at  07h  26m,  March  1,  was  shown  in  all  three  elements 
but  the  initial  movements  of  the  magnets  were  so  rapid 
that  the  amounts  and  directions  of  motion  cannot  be  as- 
signed with  any  certainty;  indeed,  so  rapidly  did  H  vary 
that  the  spot  was  invisible  until  the  lamp -slit  was  wid- 
ened when  the  disturbance  was  first  noted  at  08h  20m. 
The  maximum  intensity  of  the  disturbance  occurred  be- 
tween 09h  and  llh,  but  the  next  ten  hours  were  also 
severely  disturbed.    The  elements  continued  to  be  gen- 
erally disturbed  until  09h  on  March  2.    Ranges:   D,  36'; 
H,  252y;  and  Z,  198y. 

April  to  June,  1942 

April  2-4.--This  very  moderate  disturbance  began  at 
04h  38m,  April  2,  with  small,  abrupt  changes  in  all  three 
elements,  not,  however,  of  the  type  usually  designated  a 
sudden  commencement.    Slow,  irregular  oscillations  in 
all  three  elements  followed,  continuing  until  about  21h, 
April  2,  with  H  considerably  depressed  from  08h  to  21h. 
Thereafter,  all  elements  became  less  active  until  05h  on 
April  4,  after  which  time  the  greatest  activity  of  this  dis- 
turbance occurred.    There  were  several  peaks  and 
troughs  of  considerable  magnitude  between  05h  and  20h 
on  April  4,  the  disturbance  ending  very  quickly  in  a  se- 
ries of  minor  movements  by  22h  on  this  date.   Ranges: 
D,  21';  H,  140y;  and  Z,  147y. 

April  10-11. --A  brief  disturbance  began  at  about  23h 
00m  on  April  10,  with  only  small  fluctuations  in  all  three 
elements  until  07h,  April  11.  In  the  meantime,  H  was 
steadily  decreasing,  this  decreasing  continuing  also  after 
07h  when  a  few  large  peaks  and  troughs  were  superim- 
posed on  the  general  downward  trend.   Greatest  activity 
in  all  three  elements  occurred  between  07h  and  16h,  Ap- 
ril 11  and  the  disturbance  ended  at  about  18h.   Ranges: 
D,  16';  H,  125y;  and  Z,  88y. 

April  17-18. --A  very  moderate  magnetic  disturbance 
began  gradually  about  OOh,  April  17,  with  sweeping  move- 
ments in  H  on  which  were  superimposed  small,  rapid 
fluctuations.   This  character  of  activity  continued  to  17h, 
April  17,  after  which  the  movements  were  much  reduced 
but  continued  to  appear  until  about  18h,  April  18.   D  and 
Z  were  relatively  little  disturbed  in  comparison  with  H. 
Ranges:   D,  11';  H,  130y;  and  Z,  115y. 

July  to  September,  1942 

July  11 -12. --This  very  moderate  disturbance  began 
gradually  at  04h,  July  11,  when  a  marked  decrease  in  H 
was  initiated  which  developed  into  a  period  of  about 
twelve  hours  of  low  values  in  that  element  constituting  an 
extended  trough.    Z  was  numerically  considerably  great- 
er than  usual  between  09h  and  16h,  July  11.   In  all  ele- 
ments, movements  of  moderate  amplitude  and  approxi- 
mately one -hour  periods  were  superimposed  on  the  gen- 
eral trends.   A  brief  period  of  disturbance  appeared 


again  between  09h  and  13h,  July  12,  the  latter  hour 
marking  the  end  of  the  activity.  Ranges:  D,  17';  H, 
lOly;  and  Z,  98y. 

August  15-27. --A  moderate  but  protracted  disturb- 
ance began  inconspicuously  about  18h,  August,  15.   Mod- 
erate peaks  and  troughs  occurred  at  intervals  thereafter 
through  more  than  two  days.    After  lOh,  August  18,  the 
peaks  and  troughs  became  more  numerous,  but  contin- 
ued about  the  same  amplitude  as  formerly,  until  18h, 
August  19,  after  which  only  occasional  peaks  and  troughs 
were  noted  until  15h,  August  27,  when  the  disturbance 
ended.    Conspicuous  troughs  in  H  occurred  between  03h 
and  09h,  August  22  and  25,  and  a  sudden  peak  between 
15hand  17h,  August  23.    Ranges:   D,  22';  H,  129y;  and 
Z,  125y. 

September  11 -22. --This  disturbance  was  very  simi- 
lar to  that  of  August  15  to  27,  being  of  moderate  intensity 
and  protracted  duration.    Here  also  moderate  peaks  and 
troughs  occurred  at  intervals  throughout  the  period, 
commencing  about  llh  30m,  September  11,  and  ending 
about  18h,  September  22.   The  greatest  activity  occurred 
between  03h  and  17h,  September  12,  and  08h  and  18h, 
September  21.   Ranges:   D,  20';  H,  154y;  and  Z,  113y. 

October  to  December,  1942 

October  2-5.- -A  moderate  disturbance  began  with  a 
small  sudden  commencement  at  02h  45m,  October  2, 
which  was  followed,  after  a  quiet  period  of  five  hours,  by 
abrupt  changes  of  the  sudden-commencement  type  in  all 
elements  at   08h  04m,  but  in  this  case  H  decreased  and 
Z  increased,  these  movements  being  opposite  to  those  of 
the  first  commencement.   After  08h,  fluctuations  of  mod- 
erate amplitude  and  long  period  affected  all  elements 
until  15h,  October  5,  when  the  disturbance  ended.   The 
greatest  activity  occurred  between  08h  and  16h,  October 
2.   Ranges:   D,  18';  H,  113y;  and  Z,  146y. 

October  28-31. --A  magnetic  disturbance  of  moderate 
intensity  began  at  12h  45m  on  October  28  with  a  small 
sudden  commencement.  The  traces  for  the  ensuing  twen- 
ty-four hours  showed  moderate  activity,  the  most  note- 
worthy periods  being  between  13h  and  23h  on  October 
28,  and  lOh  to  13h  on  October  29.   The  elements  contin- 
ued to  be  slightly  disturbed  until  15h  on  October  31. 
Ranges:   D,  20';  H,  119y;  and  Z,  129y. 

November  23-28. --A  moderate  disturbance  began 
gradually  about  12h,  November  23,  with  H  decreasing 
over  several  hours  to  the  minimum  for  the  disturbance 
at  04h  18m,  October  24.   H  recovered  slowly  thereafter 
with  moderate  fluctuations  of  relatively  long  period  su- 
perimposed on  the  general  trend.   D  and  Z  likewise  ex- 
hibited similar  moderate  fluctuation  to  the  end  of  the 
activity  at  about  19h,  November  28.    Ranges:  D,  14'; 
H,  92y;  and  Z,  98y. 

December  20-24. --This  moderate  storm  began  with 
a  small  sudden  commencement  at  17h  34m,  December 
20.   After  the  initial  abrupt  movement  in  each  element,  a 
slower  change  occurred  in  fifteen  minutes, during  which 
D  moved  easterly  4',  H  increased  24y,  and  Z  decreased 
25y.    Until  09h,  October  23,  very  little  activity  occurred, 
but  thereafter  H  was  more  active  and  was  considerably 
decreased  for  several  hours  and  was  active  and  low  again 
from  09h  to  17h,  December  23.   Meanwhile,  all  elements 
exhibited  moderate  fluctuations  superimposed  on  the 
general  trends.   The  disturbance  ended  about  03h  on 
December  24.   Ranges:   D,  17';  H,  120y;  and  Z,  146y. 
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January  to  March,  1943 

January  4. — This  brief  disturbance  began  about  07h, 
January  4  and  ended  at  18h.    In  the  intervening  eleven 
hours,  all  elements  experienced  moderate  fluctuations. 
Several  prominent  peaks  and  troughs  occurred,  being 
most  pronounced  in  H.   Ranges:  D,  15';  H,  87y;  and 
Z,  95y. 

January  17. — A  small  sudden  commencement  ushered 
in  a  mild  disturbance  at  02h  30m,  January  17.  For  the 
ensuing  six  hours  the  elements  were  very  little  disturbed 
but  at  lOh  H  began  a  series  of  moderately  large,  slow- 
period  fluctuations  which  continued  until  21h,  after  which 
time  no  unusual  activity  was  noted.  D  and  Z  showed  little 
activity.   Ranges:   D,  10';  H,  97y;  and  Z,    74y. 

Tanuarv  20-22. — A  moderate  disturbance  began  grad- 
ually about  12h,  January  20,  continuing  until  about  19h, 
January  22.  In  the  interval  all  elements  exhibited  irregu- 
lar, moderately  large  fluctuations,  with  H  showing  the 
most  pronounced  effects.    Ranges:   D,  14';  H,  96y;  and 
Z,  103y. 

February  13.- -A  small  sudden  commencement  oc- 
curred at  Olh  18m  on  February  13.   D  moved  westerly 
2'  in  two  minutes,  H  increased  5y  in  two  minutes,  and 
then  decreased  2y  in  one  minute,  and  Z  increased  nu- 
merically 6y  in  two  minutes.    For  about  eight  hours  af- 
ter the  commencement,  minor  fluctuations  appeared  in 
all  elements  but  did  not  seriously  affect  the  general  di- 
urnal trends. 

February  17.- -Moderate  activity  began  shortly  after 
Olh  on  February  17  and  continued  until  15h.   H  steadily 
decreased  in  the  first  six  hours  after  which  a  few  irregu- 
lar peaks  and  troughs  appeared.   Moderate  peaks  and 
troughs  also  appeared  in  D  and  Z  between  llh  and  15h. 
Ranges:  D,  19';  H,  113y;  and  Z,  152y. 

March  1-2. --Abrupt  changes  in  all  three  elements  oc- 
curred at  13h  45m  on  March  1.   H  increased  15y  in 
eight  minutes,  Z  decreased  9y  in  six  minutes,  and  D 
moved  eastward  2'  in  four  minutes.    Thereafter,  no  ac- 
tivity was  noted  for  twenty-four  hours;  then  a  deep  trough 
of  seven  or  eight  hours' duration  developed  in  H  while  D 
and  Z  were  only  mildly  disturbed.   Ranges:   D,  13';  H, 
116y;  and  Z,  90y. 

March  29-31. --A  small  sudden  commencement  intro- 
duced a  moderate  storm  at  lOh  35m,  March  29.  Moder- 
ate, irregular  fluctuations  occurred  in  continuous  succes- 
sion for  sixty  hours  until  the  end  of  the  disturbance  at  a- 
bout  24h,  March  31.  H  was  very  low  between  21h,  March 
29  and  15h,  March  30.  The  greatest  activity  occurred  in 
all  elements  between  18h,  March  29,  and  08h,  March  30. 
Ranges:  D,  18';  H,  157y;  and  Z,  117y. 

April  to  June,  1943 

April  2-7. --A  protracted  disturbance  began  at  23h 
10m,  April  2,  with  a  very  small  sudden  commencement. 
For  several  days  thereafter  irregular  peaks  and  troughs 
of  moderate  amplitude  appeared  at  intervals  in  all  ele- 
ments, until  16h,  April  7,  when  activity  ceased  rather 
suddenly.   April  3,  4,  5,  and  6  were  about  equally  dis- 
turbed, with  April  7  showing  reduced  activity.   Ranges: 
D,  16';  H,  119y;  and  Z,  114y. 

April  10-11  .--Beginning  gradually  about  05h,  April  10, 
this  very  moderate  disturbance  is  reported  chiefly  be- 
cause of  the  extended  trough  in  H  between  05h  and  16h. 
Irregular  fluctuations  of  moderate  to  small  amplitude 
and  of  quite  long  period  occurred  in  all  elements,  with  all 


elements  about  equally  affected.   The  disturbance  disap- 
peared gradually  during  April  11.   Ranges:   D,  10';  H, 
109y;  and  Z,  93y. 

April  25-26. --In  this  very  moderate  disturbance,  H 
changed  conspicuously  after  15h  50m  on  April  25,  pro- 
ducing a  pronounced  hump  in  which  an  increase  of  25y 
occurred  in  thirty-five  minutes.  Thereafter  only  slight 
irregularities  occurred  in  all  elements  until  OOh,  April 
26.  Between  OOh  and  03h,  H  fell  sharply  to  low  values 
which  persisted  for  nine  hours,  after  which  gradual  re- 
covery restored  the  values  to  normal  by  24h  on  April 
26.   Ranges:   D,  7';  H,  Illy;  and  Z,  63y. 

May  1-2. --This  moderate  disturbance,  which  began 
gradually  about  02h,  May  1,  was  characterized  by  mod- 
erately large  peaks  and  troughs  in  all  elements  through- 
out May  1.    H  fell  steadily  between  02h  and  07h  on  May 
1  to  low  values  which  persisted  only  briefly  and  then 
climbed  gradually  to  normal  by  18h.   There  was  consid- 
erably reduced  activity  in  all  elements  on  May  2  until 
17h,  when  the  disturbance  appears  to  have  ended. 
Ranges:   D,  16';  H,  115y;  and  Z,  136y. 

Mav  17-1 9. --Beginning  about  17h,  May  17,  this  very 
moderate  disturbance  consisted  chiefly  of  occasional 
sweeping  peaks  and  troughs  of  moderate  amplitude.   H 
did  not  undergo  any  conspicuous  decrease  in  value.   The 
end  of  the  disturbance  was  indefinite,  but  occurred  about 
17h,  May  19.   Ranges:   D,  11';  H,  105y;  and  Z,  66y. 

July  to  September,  1943 

July  4-6. --This  disturbance  began  about  09h  50m, 
July  4,  with  conspicuous  but  slow  movements  in  all  three 
elements.   The  elements  were  moderately  irregular 
thereafter,  and  a  few  pronounced  peaks  and  troughs  oc- 
curred before  the  end  of  the  disturbance  at  approximately 
13h,  July  6.    Ranges:   D,  22';  H,  122y;  and  Z,  126y. 

August  7- 9.- -A  small  magnetic  disturbance  began 
with  a  sudden  commencement  in  H  at  08h  20m,  August 
7,  with  small  but  very  rapid  oscillations  in  all  three  ele- 
ments.   The  traces  were  relatively  quiet  until  06h  55m, 
August  8,  when  larger  fluctuations  began  without  any 
special  features  except  between  15h  and  16h,  August  8, 
when  large  peaks  and  troughs  appeared  in  all  three  ele- 
ments.   Between  21h,  August  8,  and  lOh,  August  9,  the 
value  of  H  was  considerably  below  normal,  but  the  traces 
thereafter  resumed  their  usual  quiet  values.    Ranges:   D, 
20';  H,  125y;  and  Z,  127y. 

August  13-21. — During  the  period  04h,  August  13,  to 
15h,  August  21,  the  traces  were  more  than  usually  dis- 
turbed although  no  special  period  can  be  assigned  as  a 
major  disturbance.   However,  the  following  special  fea- 
tures may  be  mentioned:  On  August  16,  at  08h,  there  was 
a  large  trough  in  H;  on  August  18,  during  the  period  from 
09h  to  llh,  there  were  large  fluctuations  in  all  three  ele- 
ments.  Range  in  D  was  approximately  25'. 

August  28-September  4.--A  period  of  disturbance 
which  began  at  about  12h,  August  28,  gradually  developed 
during  the  period  August  28  to  30  and  culminated  in  a  major 
disturbance  on  August  31.    There  were  no  features  of 
special  interesfduring  the  first  three  days  except  that 
between  02h  and  08h,  August  30,  there  were  rapid  fluc- 
tuations in  all  three  elements  and  imposed  on  the  H  -trace 
was  a  large  trough  between  02h  and  05h.    At  Olh  43m, 
August  31,  there  was  a  sudden  small  movement  which 
might  be  considered  as  a  sudden  commencement  and 
thereafter  the  movements  became  large  and  sweeping, 
the  maximum  period  of  activity  being  between  12h  and 
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14h.    The  traces  gradually  quieted  after  17h,  August  31, 
but  moderate  troughs  and  peaks  appeared  again  at  inter- 
vals on  September  1,  2,  3,  and  4,  after  which  the  disturb- 
ance subsided,  ending  at  19h,  September  4.   Ranges:  D, 
27';  H,  222y;  and  Z,  168y. 

September  25 -October  4. --This  protracted  storm  be- 
gan at  05h  53m,  September  25,  with  a  conspicuous  sud- 
den commencement  in  which  H  decreased  60y  in  three 
minutes,  Z  increased  numerically  30y,  and  D  changed 
easterly  4'.   Only  minor  activity  was  noted  thereafter 
until  06h,  September  26,  after  which  irregular  moderate 
peaks  and  troughs  were  superimposed  on  the  nearly  nor- 
mal trends  in  all  elements  until  about  07h,  September 
29.   On  September  29  and  30,  greater  activity  occurred 
with  the  peaks  and  troughs  having  larger  amplitudes  and 
the  daily  trends  broken  by  sweeping  movements.   De- 
creased activity  again  prevailed  on  October  1,  2,  3,  and 
4,  the  peaks  and  troughs  being  of  only  moderate  ampli- 
tude.   The  storm  ended  quite  suddenly  at  17h,  October  4. 
Ranges:   D,  22';  H,  151y;  and  Z,  152y. 

October  to  December,  1943 

October  8-10. --Commencing  gradually  about  lOh, 
October  8,  this  mild  disturbance  consisted  of  several 
moderately  large  peaks  and  troughs  scattered  over  a 
period  of  more  than  two  days.   The  most  active  period 
occurred  between  03h  and  17h,  October  9.   The  disturb- 
ance stopped  suddenly  at  18h,  October  10.   Ranges:   D, 
20';  H,  123y;  and  Z,  139y. 

October  24 -November  1.--A  moderate  storm  of  some 
length  began  with  large  departure  from  the  normal  trend 
in  all  three  elements  at  about  09h,  October  24.    For  eight 
days  thereafter,  numerous  peaks  and  troughs  appeared, 
each  day,  superimposed  on  nearly  normal  daily  trends. 
October  25  showed  the  greatest  general  activity  of  the 
period.   The  storm  ended  about  19h,  November  1. 
Ranges:   D,  18';  H,  135y;  Z,  136y. 

November  19-28. --This  moderate  storm,  of  more 
than  nine  days  duration,  began  rather  conspicuously 
about  05h  on  November  19  with   large  irregularities  in 
all  three  elements.   The  irregular  fluctuations,  general- 
ly moderate  in  amplitude,  but  occasionally  quite  large, 
were  frequent  every  day.   However,  the  greatest  activity 
was  displayed  on  November  19,  20,  and  21,  the  remain- 
ing days  being  progressively  less  active  to  the  end  of  the 
storm,  which  occurred  about  13h,  November  28.   Ranges: 
D,  20';  H,  123y;  and  Z,  136y. 

December  15-20.--Gradual  but  conspicuous  changes 
in  all  three  elements  between  20h  and  21h,  December 
15  ushered  in  a  mild  disturbance  of  approximately  five 
days  duration.   Moderately  large,  irregular  fluctuation 
occurred  on  December  16  and  17,  after  which  reduced 
activity  was  displayed  with  numerous  minor  peaks  and 
troughs  each  day  until  22h,  December  20,  the  end  of  the 
disturbance.   Ranges:   D,  19';  H,  102y;  and  Z,  lOly. 

January  to  March,  1944 

February  7-8. --This  small  disturbance  began  at  a- 
bout  05h,  February  7.   There  was  no  sudden  commence- 
ment, but  the  traces  gradually  became  more  disturbed, 
reaching  their  greatest  activity  at  12h  50m  when  there 
were  large  peaks  in  D  and  Z  and  a  considerable  trough 
in  H  until  13h  26m.   During  this  interval,  the  range  in 
H  was  103y,  in  D,  12',  and  in  Z,  99y.     There  was  a 
smaller  series  of  peaks  and  troughs  between  15h  and 


16h  30m;  however,  apart  from  this  feature,  the  disturb- 
ance gradually  subsided  until  normal  conditions  again 
prevailed  at  24h,  February  8.  Ranges:  D,  20';  H,  HOy; 
and  Z,  147y. 

March  26-27.--At  02h  00m,  March  26,  there  was  a 
fairly  rapid  but  small  movement  which  may  have  marked 
the  commencement  of  the  storm,  although  it  did  not  pos- 
sess the  usual  features  of  a  sudden  commencement.  Only 
slight  variations  from  normal  values  were  recorded  for 
the  next  nine  hours;  between  llh  30m  and  14h  30m, 
there  was  a  series  of  peaks  and  troughs  in  each  of  the 
three  elements,  after  which  there  was  a  quiet  period 
lasting  eight  hours.    At  23h  19m,  very  rapid  motions  be- 
gan in  D,  H,  and  Z  which  lasted  until  07h,  March  27. 
The  mean  hourly  values  of  the  elements  did  not  depart 
markedly  from  normal  during  this  period;  however, 
there  was  continuous  and  rapid  motion  and  H  was  slight- 
ly lower  than  usual.   During  the  following  nine  hours  the 
movements  became  more  leisurely  and  the  disturbance 
subsided  by  16h,  March  27.    Ranges:   D,  20';  H,  152y; 
and  Z,  132y. 

April  to  June,  1944 

April  2. — A  violent  disturbance  of  short  duration  be- 
gan at  05h  00m,  April  2,  with  a  series  of  peaks  and 
troughs  in  all  three  elements,  followed  by  a  rapid  de- 
crease of  H  and  westerly  D  and  by  an  increase  in  the 
numerical  value  of  Z.    Between  09h  and  lOh  the  motions 
of  the  H-  and  Z -spots  were  too  rapid  to  record  contin- 
uously and  the  Z-spot  exceeded  the  limits  of  registration. 
After  lOh,  H  gradually  increased  and  Z  decreased  so 
that  by  20h  they  were  approximately  at  their  normal 
values,  although  some  small  rapid  fluctuations  persisted 
until  24h.   Ranges:  D,  28';  H,  320y;  and  Z,  265y. 

May  1.-  -A  period  of  moderate  disturbance  began  with 
a  small  movement  in  all  three  elements  at  05h  20m, 
May  1.   After  a  fairly  quiet  period  of  five  hours,  a  series 
of  sweeping  peaks  and  troughs  commenced  and  extended 
over  the  ensuing  nine  hours.   The  traces  were  practically 
normal  by  20h.   The  outstanding  feature  of  the  disturb- 
ance was  the  peak  in  the  H-trace  at  14h  42m  which, 
with  its  following  trough  one  hour  later,  covered  a  range 
of  115y.   Ranges:   D,  16';  H,  117y;  and  Z,  93y. 

July  to  September,  1944 

September  30. --Between  13h  and  16h,  September  30, 
there  was  a  large  trough  and  peak  shown  in  all  three  ele- 
ments.  The  first  feature  was  most  clearly  shown  in  the 
H-trace  and  H  reached  its  minimum  value  at  14h  47m. 
Thereafter  H  quickly  increased  until  it  reached  its  max- 
imum value  at  15h  05m.   A  corresponding  trough  in  the 
Z -trace  occurred  at  the  same  time,  while  westerly  D 
reached  a  minimum  value  at  15h  04m.   Ranges:  D,  11'; 
H,  78y;  and  Z,  88y. 

October  to  December,  1944 

December  15-18. --A  disturbance  of  moderately  se- 
vere intensity  began  with  a  sudden  commencement  in  all 
three  elements  at  18h  52m,  December  15.   SmaU  rapid 
fluctuations  began  at  23h  35m  on  the  same  day  and  con- 
tinued intermittently  until  lOh  20m,  December  16,  these 
fluctuations  being  particularly  active  between  06h  50m 
and  08h  00m,  December  16.   At  13h  30m,  December  16, 
large  sweeping  movements  began  in  all  three  elements, 
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H  decreasing  to  a  minimum  value  at  15h  57m  and  the 
Z -trace  going  beyond  the  limits  of  registration  between 
13h  52m  and  15h  38m.    After  20h  30m,  December  16, 
the  traces  steadied  somewhat  although  remaining  slight- 
ly disturbed,  with  H  still  considerably  below  its  normal 
value.   At  08h  54m,  December  17,  the  traces  again  be- 
came more  disturbed  with  fairly  large  sweeping  move- 


ments taking  place  in  all  three  elements,  and  with  H  in- 
creasing in  mean  value.   At  23h  00m,  December  17, 
these  leisurely  movements  gave  place  to  small  fluc- 
tuations which  persisted  until  08h  30m,  December  18, 
after  which  the  traces  resumed  their  normal  character. 
A  faint  aurora  was  observed  between  15h  and  18h,  De- 
cember 16.    Ranges:   D,  32';  H,  260y;  and  Z,  230y. 
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Table  1.    Observatory  staff  from  1936  to  1944 


Year 


Observer -in-charge 


Observers  and  aids 


1936 
1937 

1938 

1939 
1940 

1941 

1942 

1943 
1944 


W.  C.  Parkinson,  to  Feb.  1 
J.  W.  Green,  from  Feb.  1 

J.  W.  Green 


J.  W.  Green,  to  Dec.  31 

W.  C.  Parkinson,  from  Jan.  1 
W.  C.  Parkinson 

W.  C.  Parkinson 

W.  C.  Parkinson 

W.  C.  Parkinson 
W.  C.  Parkinson 


W.  Culmsee;  J.  J.  Hogan;  S.  L.  Seaton 


W.  Culmsee,  to  July  10;  J.  J.  Hogan,  to  July  5; 
L.  S.  Prior,  from  Apr.  21;  N.  G.  Chamber- 
lain, from  May  12;  T.  K.  Hogan,  from 
Jan.  1;  S.  L.  Seaton 

L.  S.  Prior;  N.  G.  Chamberlain;  S.  L.  Seaton, 
to  July  22;  T.  K.  Hogan,  to  Aug.  12; 
E.  McCarthy,  from  Dec.  1 

L.  S.  Prior;  N.  G.  Chamberlain;  E.  McCarthy 

E.  McCarthy;  N.  G.  Chamberlain,  to  Mar.  31; 
L.  S.  Prior,  to  Sep.  25;  C.  H.  Muhling, 
from  Apr.  13;  L.  N.  D.  Lucas,  from 
Nov.  21 

L.  N.  D.  Lucas;  E.  McCarthy,  to  July  14; 
C.  H.  Muhling,  to  Aug.  31;  I.  G.  Norman, 
from  July  1 

L.  N.  D.  Lucas,  to  Jan.  29;  I.  G.  Norman,  to 
Sep.  29;  W.  D.  Parkinson  (part-time), 
from  Jan.  1 

W.  D.  Parkinson  (part-time) 

W.  D.  Parkinson  (part-time) 


Table  2.    Monthly  mean  and  range  in  temperatures,  Eschenhagen  Magnetograph 


1936 

1937 

1938 

1939 

1940 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Jan 

24.°2 

2A 

25?4 

o 

1.1 

23.°9 

o 

1.7 

23. °9 

1°0 

24°7 

o 

1.7 

Feb 

25.6 

1.0 

26.0 

1.4 

24.9 

1.4 

24.7 

1.9 

25.7 

1.4 

Mar 

25.8 

0.6 

25.6 

1.7 

24.1 

1.7 

24.8 

0.7 

25.5 

0.8 

Apr 

23.8 

4.0 

24.2 

1.4 

23.3 

2.4 

23.9 

3.Q 

23.1 

3.3 

May 

20.4 

4.0 

21.3 

3.4 

20.4 

2.9 

20.8 

3.0' 

20.2 

2.8 

Jun 

17.0 

2.0 

18.0 

2.3 

17.2 

2.8 

17.3 

2.4 

18.0 

1.6 

Jul 

15.4 

1.0 

16.0 

2.0 

15.1 

0.8 

15.0 

1.7 

16.3 

1.1 

Aug 

15.5 

1.0 

15.0 

0.3 

14.7 

1.0 

14.8 

0.8 

15.5 

1.0 

Sep 

16.5 

2.0 

15.4 

1.2 

15.7 

2.2 

15.4 

1.7 

16.2 

1.1 

Oct 

18.1 

0.7 

17.5 

2.2 

17.6 

0.9 

17.5 

2.5 

18.1 

1.8 

Nov 

20.3 

3.2 

20.2 

3.2 

19.5 

3.0 

19.8 

1.8 

19.5 

2.4 

Dec 

23.3 

3.0 

22.4 

1.9 

22.9 

2.5 

22.6 

3.0 

22.2 

2.0 

Year 

20.5 

2.0 

20.6 

1.8 

19.9 

1.9 

20.0 

2.0 

20.4 

1.8 

19 

41 

19 

42 

19 

43 

19 

44 

Month 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Jan 
Feb 

23  °9 

2°5 

24  .°0 

0 

1.3 

23  °9 

l.°7 

24  A 

o 

2.6 

25.8 

1.0 

25.0 

0.8 

24.9 

0.4 

25.8 

0.4 

Mar 

24.8 

2.1 

24.6 

1.7 

25.5 

0.9 

25.1 

1.1 

Apr 

22.6 

2.4 

22.7 

2.1 

23.7 

3.2 

23.2 

2.3 

May 

20.4 

1.9 

19.7 

3.3 

20.3 

2.7 

20.1 

4.4 

Jun 

18.2 

2.5 

16.7 

2.0 

17.6 

1.9 

17.0 

1.9 

Jul 

16.3 

1.9 

15.0 

2.0 

15.4 

2.4 

16.0 

0.5 

Aug 

15.6 

0.5 

14.8 

1.3 

14.4 

0.7 

15.8 

0.5 

Sep 

15.9 

0.3 

15.4 

0.8 

15.3 

1.2 

16.2 

1.1 

Oct 

16.6 

2.1 

16.6 

1.5 

16.9 

2.3 

18.3 

2.5 

Nov 

18.9 

2.5 

19.0 

3.2 

19.5 

3.1 

20.8 

1.6 

Dec 

22.0 

3.1 

22.5 

3.0 

22.3 

1.8 

21.8 

0.7 

Year 

20.1 

1.9 

19.7 

1.9 

20.0 

1.9 

20.4 

1.6 
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Table  3.   Observed  H  scale  values,  ejlj  and  adopted  values  of  A,  where  A  =  6^  -  Bh,  B  =  0.005,  and  h  is  ordinate  in  mm 


(Mean  hourly  values  of  horizontal  intensity,  H,  are  derived  from  base-line  values  [in  gammas]  plus  values  of  AH, 

where  AH  =  [A  +  (B/2)h]h 


Da 

te 

Temper- 
ature 

eh 

Ordi- 
nate 

A 

Date 

Temper- 
ature 

eh 

Ordi- 
nate 

A 

Computed 

Adopted 

Computed 

|  Adopted 

1936 

°C 

y/mm 

mm 

y/mm 

y/mm 

1940 

°C 

y/mm 

mm 

y/mm 

y/mm 

Jan 

14 

24.9 

2.717 

4.1 

2.697 

2.69 

May 

17 

20.3 

2.682 

58.48 

2.390 

2.38 

Feb 

21 

26.0 

2.608 

-14.4 

2.680 

2.69a 

June 

16 

19.0 

2.717 

66.42 

2.385 

2.38 

Mar 

4 

26.2 

1.489 

22.1 

1.379 

1.38 

July 

23 

16.6 

2.771 

76.61 

2.388 

2.38 

Mar 

11 

25.8 

1.483 

19.3 

1.387 

1.38^ 

Aug 

4 

16.2 

2.792 

81.50 

2.384 

2.38 

Mar 

17 

25.8 

1.336 

-11.7 

1.394 

1.38b 

Sep 

3 

16.4 

2.555 

36.99 

2.370 

2.38 

Mar 

19 

26.6 

1.188 

27.9 

1.048 

1.01c 

Oct 

22 

19.0 

2.550 

69.33 

2.377 

2.38 

Mar 

31 

26.2 

2.478 

20.1 

2.378 

2.38^ 

Nov 

22 

20.2 

2.433 

13.87 

2.364 

2.38, 

Apr 

3 

25.9 

1.732 

31.7 

1.574 

1.57e 

Dec 

31 

23.0 

2.522 

24.88 

2.398 

2.38f 

Apr 

8 

25.0 

2.493 

25.4 

2.366 

2.35 

1941 

Apr 

14 

24.2 

2.499 

29.8 

2.350 

2.35 

Jan 

3 

23.0 

2.585 

40.56 

2.382 

2.39 

May 

19 

20.4 

2.515 

31.5 

2.357 

2.35 

Jan 

14 

24.6 

2.545 

33.42 

2.378 

2.39 

June 

23 

16.6 

2.696 

71.0 

2.341 

2.35 

Feb 

17 

26.2 

2.430 

07.42 

2.393 

2.39 

July 

14 

15.8 

2.693 

69.5 

2.345 

2.35 

Mar 

5 

25.8 

2.483 

17.55 

2.395 

2.39 

Aug 

18 

15.9 

2.715 

75.0 

2.340 

2.35 

Mar 

19 

25.0 

2.518 

27.94 

2.378 

2.39 

Sep 

8 

16.4 

2.753 

77.5 

2.365 

2.35 

Apr 

17 

23.0 

2.654 

52.90 

2.390 

2.39 

Oct 

14 

18.2 

2.676 

66.0 

2.346 

2.35 

May 

15 

20.6 

2.743 

69.53 

2.395 

2.39 

Nov 

17 

20.5 

2.622 

55.9 

2.342 

2.35, 

June 

17 

18.9 

2.754 

72.38 

2.392 

2.396 

Dec 

8 

25.0 

2.571 

44.8 

2.347 

2.35* 

July 

15 

16.4 

2.778 

78.15 

2.388 

2.40 

1937 

Aug 

19 

16.8 

2.830 

85.40 

2.403 

2.40 

Jan 

19 

25.8 

2.520 

30.4 

2.368 

2.36 

Sep 

26 

17.0 

2.801 

79.56 

2.403 

2.40 

Feb 

23 

26.0 

2.465 

17.7 

2.367 

2.36 

Oct 

22 

18.4 

2.802 

75.12 

2.426 

2.40 

Mar 

16 

26.0 

2.467 

21.2 

2.361 

2.36 

Nov 

15 

19.2 

2.772 

73.95 

2.402 

2.40, 

Apr 

20 

24.7 

2.579 

42.5 

2.366 

2.36 

Dec 

17 

22.9 

2.700 

60.62 

2.397 

2.40* 

May 

25 

21.2 

2.563 

40.7 

2.359 

2.36 

1942 

June 

15 

18.3 

2.664 

59.5 

2.367 

2.366 

Jan 

16 

24.3 

2.635 

48.57 

2.392 

2.40 

July 

22 

16.1 

2.619 

51.5 

2.361 

2.37 

Feb 

16 

25.2 

2.644 

48.69 

2.401 

2.40 

Aug 

17 

15.3 

2.723 

69.3 

2.377 

2.37 

Mar 

16 

25.0 

2.622 

46.07 

2.392 

2.40 

Sep 

17 

15.9 

2.701 

67.7 

2.362 

2.37 

Apr 

15 

23.0 

2.670 

54.81 

2.396 

2.40 

Oct 

13 

18.1 

2.636 

51.8 

2.377 

2.3? 

May 

16 

20.0 

2.753 

72.12 

2.392 

2.40 

Nov 

23 

21.4 

2.611 

47.2 

2.375 

2.37 

May 

20 

20.2 

2.804 

77.40 

2.417 

2.406 

Dec 

14 

22.2 

2.595 

45.6 

2.367 

2.37f 

July 

6 

16.0 

2.761 

68.82 

2.417 

2.41 

1938 

Aug 

18 

15.4 

2.671 

51.92 

2.411 

2.41 

Jan 

27 

24.2 

2.394 

7.11 

2.358 

2.38 

Sep 

15 

15.8 

2.637 

48.81 

2.393 

2.41 

Feb 

15 

25.9 

2.450 

11.74 

2.391 

2.38 

Oct 

16 

16.8 

2.708 

57.14 

2.422 

2.41 

Mar 

15 

24.4 

2.510 

26.41 

2.378 

2.38 

Nov 

17 

19.6 

2.633 

46.28 

2.402 

2.41, 

Apr 

12 

24.2 

2.560 

32.91 

2.395 

2.38 

Dec 

15 

22.6 

2.616 

38.16 

2.425 

2.41f 

May 

17 

21.3 

2.517 

32.12 

2.356 

2.38 

194C 

1 

June 

14 

18.0 

2.764 

73.22 

2.398 

2.386 

Jan 

17 

23.7 

2.649 

44.27 

2.428 

2.41 

July 

25 

15.6 

2.806 

80.94 

2.401 

2.39 

Feb 

21 

24.8 

2.542 

25.08 

2.417 

2.41 

Aug 

19 

15.5 

2.765 

77.48 

2.378 

2.39 

Mar 

15 

26.2 

2.505 

19.58 

2.407 

2.41 

Sep 

16 

16.2 

2.790 

64.09 

2.470 

2.39 

Apr 

12 

24.4 

2.500 

18.87 

2.406 

2.41 

Oct 

17 

18.2 

2.717 

65.51 

2.389 

2.39 

May 

14 

20.6 

2.620 

40.58 

2.417 

2.41 

Nov 

17 

19.7 

2.741 

68.04 

2.401 

2.39, 

June 

15 

17.8 

2.712 

59.09 

2.417 

2.416 

Dec 

20 

24.1 

2.568 

38.14 

2.377 

2.39* 

July 

15 

15.8 

2.761 

65.66 

2.433 

2.42 

1939 

Aug 

16 

14.9 

2.619 

41.58 

2.411 

2.42 

Jan 

19 

24.5 

2.516 

28.18 

2.375 

2.38 

Sep 

16 

15.8 

2.723 

64.88 

2.420 

2.42 

Feb 

15 

25.7 

2.554 

37.65 

2.366 

2.38 

Oct 

15 

17.6 

2.744 

64.49 

2.422 

2.42 

Mar 

14 

24.9 

2.590 

41.15 

2.384 

2.38 

Nov 

15 

20.2 

2.704 

57.04 

2.419 

2.42, 
2.42f 

Apr 

20 

23.8 

2.446 

11.81 

2.387 

2.38 

Dec 

15 

22.8 

2.643 

44.92 

2.418 

May 

16 

21.0 

2.632 

51.19 

2.376 

2.38 

1944 

[ 

June 

16 

17.2 

2.556 

37.01 

2.371 

2.386 

Jan 

15 

24.5 

2.560 

26.02 

2.430 

2.42 

July 

17 

15.1 

2.717 

59.83 

2.418 

2.37 

Feb 

14 

26.0 

2.416 

1.20 

2.410 

2.42 

Aug 

15 

14.8 

2.705 

69.78 

2.356 

2.37 

Mar 

15 

25.0 

2.552 

24.20 

2.431 

2.42 

Sep 

19 

16.0 

2.644 

57.96 

2.354 

2.37 

Apr 

14 

23.4 

2.604 

28.77 

2.410 

2.42 

Oct 

16 

17.8 

2.697 

63.74 

2.378 

2.37 

May 

15 

20.5 

2.650 

44.31 

2.428 

2.42 

Nov 

16 

20.2 

2.688 

66.65 

2.355 

2.37, 

June 

15 

17.5 

2.688 

53.97 

2.418 

2.426 

Dec 

14 

22.9 

2.633 

50.58 

2.380 

2.37f 

July  ' 

16 

16.1 

2.820 

78.45 

2.428 

2.43 

1940 

Aug 

14 

16.0 

2.825 

80.02 

2.425 

2.43 

Jan 

18 

25.4 

2.566 

42.42 

2.354 

2.38 

Sep 

15 

16.1 

2.814 

77.11 

2.428 

2.43 

Feb 

16 

26.4 

2.554 

36.65 

2.371 

2.38 

Oct 

15 

19.1 

2.665 

48.28 

2.424 

2.43 

Mar 

13 

26.0 

2.521 

27.22 

2.385 

2.38 

Nov 

15 

21.6 

2.695 

53.53 

2.427 

2.43, 
2.43f 

Apr 

16 

23.0 

2.533 

32.36 

2.371 

2.38 

Dec 

15 

21.9 

2.653 

44.99 

2.428 

^o  12h  Feb.  29 

.    ^To  17h  Mar. 

18.    cTo  17h  Mar.  24. 

'ho  12h  Apr.  1.    eTo 

15h  Apr.  7.  fTo  24h  Dec. 

31. 

6To  24h  June  30.         Note:    For  causes  of  scale-value  changes  under  (a)  to  (e)  see  first  six  items  in  Table  7. 
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Table  4.   Summary  of  daily  Z  scale-value  determinations  with  Helmholtz  Coil,  1936  to  1944 


Range  in  daily 

No.  of 

Mean  value 

Mean  value 

Range  in  daily 

No.  of 

Mean  value 

Mean  value 

£z  observations 

obsns. 

«z 

used  to 

ez  observations 

obsns. 

«z 

used 

y/mm 

y/mm 

y/mm 

y/mm 

1936 

1939 

4.03-4.18 

14 

4.15 

21  h  Jan 

14 

3.22-3.27 

10 

3.27 

8hjan    12 

4.12-4.38 

61 

4.26 

17h  Mar  18* 

3.23-3.33 

90 

3.30 

13h  Apr  20c 

3.92-4.14 

20 

4.06 

14h  Apr 

7a 

3.29-3.41 

69 

3.35 

24h  July     5 

3.82-4.04 

11 

3.98 

21h  Apr 

17 

3.36-3.49 

97 

3.43 

8hOct    25 

3.76-3.92 

18 

3.83 

8h  May 

11 

3.40-3.53 

66 

3.46 

24hDec  31 

3.92-4.14 

11 

4.02 

8h  May 

22 

1940 

4.12-4.14 

4 

4.14 

8hMay 

26 

3.23-3.66 

238 

3.39 

21h  Sep      8d 

4.25-4.43 

20 

4.35 

1 lh  June 

15b 

3.10-3.38 

111 

3.26 

24hDec  31d 

4.41-4.61 

37 

4.51 

8h  July 

23 

1941 

4.4C-4.69 

26 

4.59 

8h  Aug 

20 

3.23-3.43 

132 

3.34 

24h  May  31d 

4.43-4.51 

19 

4.47 

14h  Sep 

8C 

3.11-3.46 

186 

3.28 

20hDec   19b 

3.92-4.12 

23 

4.00 

21h  Sep 

30d 

3.11-3.25 

13 

3.19 

24hDec  31 

4.18-4.35 

73 

4.26 

24h  Dec 

15 

1942 

4.09-4.18 

16 

4.14 

24h  Dec 

31 

3.12-3.27 

31 

3.20 

24h  Jan    31 

1937 

3.22-3.38 

81 

3.29 

20hApr   24 

4.03-4.21 

76 

4.14 

24h  Mar  21 

3.11-3.13 

2 

3.12 

20h  Apr  26e 

4.18-4.25 

7 

4.22 

24h  Mar  29 

3.21-3.33 

31 

3.27 

20h  May  28b 

4.22-4.33 

25 

4.28 

24h  Apr 

24 

3.00-3.16 

43 

3.10 

20hJuly  12 

4.30-4.44 

14 

4.35 

24h  May 

9 

3.15-3.27 

14 

3.22 

20hjuly  27 

4.38-4.49 

25 

4.44 

8h  June 

4a 

3.27-3.41 

13 

3.35 

14h  Aug     8 

4.11-4.16 

5 

4.13 

14h  June 

9b 

3.08-3.24 

10 

3.17 

15hAug  18c 

3.80-3.86 

6 

3.82 

13h June 

15 

2.96-3.19 

76 

3.05 

24h  Nov     9 

3.66-3.82 

62 

3.73 

13h  Aug 

17 

3.15-3.34 

49 

3.24 

24hDec  31 

3.55-3.66 

11 

3.60 

22h  Aug 

31d 

1943 

3.64-3.88 

52 

3.78 

24h  Oct 

24 

3.22-3.33 

39 

3.27 

8h  Feb     7 

3.86-4.04 

32 

3.96 

8hNov 

26 

3.22-3.42 

65 

3.31 

20h  Apr  26 

3.74- 

1 

3.74 

22h  Nov 

26b 

3.02-3.32 

104 

3.19 

24h  Aug  13 

3.25-3.39 

30 

3.32 

24h  Dec 

26 

2.90-3.23 

129 

3.10 

24hDec  31 

3.40-3.44 

5 

3.40 

24h  Dec 

31 

1944 

1938 

3.08-3.19 

31 

3.15 

20hjan    31 

3.30-3.48 

98 

3.40 

24h  Apr 

11 

3.00-3.16 

62 

3.08 

20h  Apr     3 

3.29-3.46 

47 

3.37 

24h  May 

31b 

2.88-3.00 

57 

2.95 

24h  May  31 

3.46-3.69 

35 

3.55 

1  Oh  July 

7 

2.95-3.17 

30 

3.06 

24h  June  30 

3.44-3.57 

97 

3.52 

14hOct 

17c 

3.06-3.20 

62 

3.14 

20hSep    15c 

3.26-3.44 

24 

3.34 

20h  Nov 

11 

2.86-3.05 

18 

2.94 

20h  Oct   llb 

3.32-3.41 

26 

3.36 

8hDec 

7 

3.16-3.26 

4 

3.21 

20hOct    15c 

3.29-3.39 

13 

3.31 

20h  Dec 

20b 

3.28-3.42 

13 

3.34 

20hOct    31c 

3.22-3.32 

12 

3.27 

24h  Dec 

31 

3.33-3.60 

52 

3.51 

24hDec  31 

Changes  in  scale -value  caused  by:    aad  justed  H  var 
scale-value  observations;   dadjusted  Z  recording  spot; 


iometer;    bad justed  Z  temperature  spot;  cmade  H 
eadjusted  D  base  line 
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Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values.  Eschenhagen  Magnetograph 

(Observed  values  determined  with  Magnetometer  No.  7) 
(West  declination) 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1936 

o            , 

°       / 

1937 

°      / 

°      / 

Jan 

7 

-3  27.4 

-3  27.2 

Jan 

5 

-3  23.8 

-3  23.4 

Jan 

14 

3  26.9 

3  27.2 

Jan 

12 

3  23.6 

3  23.4 

Jan 

21 

3  27.3 

3  27.2 

Jan 

19 

3  23.5 

3  23.4 

Jan 

28 

3  27.3 

3  27.2 

Jan 

26 

3  23.3 

3  23.4 

Feb 

4 

3  27.5 

3  27.2 

Feb 

2 

3  23.4 

3  23.4 

Feb 

11 

3  27.0 

3  27.2 

Feb 

9 

3  23.5 

3  23.4 

Feb 

18 

3  27.5 

3  27.2 

Feb 

16 

3  23.5 

3  23.4 

Feb 

25 

3  26.8 

3  27.2 

22h,  Feb 

29 

Feb 

23 

3  23.5 

3  23.4 

Mar 

10 

3  26.6 

3  27.1 

Mar 

2 

3  23.4 

3  23.4 

Mar 

17 

3  27.6 

3  27.1 

Mar 

9 

3  23.4 

3  23.4 

Mar 

24 

3  26.9 

3  27.1 

21h,  Mar 

24 

Mar 

16 

3  23.4 

3  23.4 

Mar 

31 

3  25.2 

3  25.1 

Mar 

23 

3  23.6 

3  23.4 

Apr 

7 

3  24.9 

3  25.1 

14h,  Apr 

7 

Mar 

30 

3  23.8 

3  23.4 

Apr 

14 

3  23.6 

3  23.1 

Apr 

6 

3  23.4 

3  23.4 

Apr 

21 

3  23.0 

3  23.1 

Apr 

13 

3  23.5 

3  23.4 

Apr 

28 

3  23.0 

3  23.1 

24h,  Apr 

30 

Apr 

20 

3  23.3 

3  23.4 

May 

5 

3  23.1 

3  23.0 

Apr 

27 

3  23.7 

3  23.4 

May 

12 

3  23.8 

3  23.0 

24h,  May 

15 

May 

4 

3  23.4 

3  23.4 

24h,  May      9 

May 

19 

3  22.8 

3  22.9 

May 

11 

3  23.1 

3  23.3 

May 

26 

3  23.0 

3  22.9 

May 

18 

3  23.1 

3  23.3 

Jun 

3 

3  22.8 

3  22.9 

May 

25 

3  23.5 

3  23.3 

Jun 

9 

3  22.8 

3  22.9 

Jun 

1 

3  22.9 

3  23.3 

Jun 

16 

3  22.9 

3  22.9 

Jun 

8 

3  23.9 

3  23.3 

Jun 

23 

3  23.0 

3  22.9 

Jun 

15 

3  22.9 

3  23.3 

Jun 

30 

3  22.8 

3  22.9 

Jun 

22 

3  23.0 

3  23.3 

Jul 

7 

3  23.0 

3  22.9 

Jun 

29 

3  22.5 

3  23.3 

Jul 

14 

3  22.8 

3  22f9 

Jul 

6 

3  23.6 

3  23.3 

Jul 

21 

3  22.7 

3  22.9 

Jul 

13 

3  23.3 

3  23.3 

Jul 

28 

3  23.1 

3  22.9 

Jul 

20 

3  24.6 

3  23.3 

Aug 

4 

3  22.8 

3  22.9 

Jul 

27 

3  23.2 

3  23.3 

Aug 

11 

3  22.7 

3  22.9 

Aug 

3 

3  23.4 

3  23.3 

Aug 

18 

3  22.8 

3  22.9 

Aug 

10 

3  22.6 

3  23.3 

Aug 

25 

3  22.9 

3  22.9 

Aug 

17 

3  23.8 

3  23.3 

Sep 

1 

3  22.9 

3  22.9 

Aug 

24 

3  23.3 

3  23.3 

Sep 

8 

3  23.1 

3  22.9 

Aug 

31 

3  23.7 

3  23.3 

22h,  Aug    31 

Sep 

15 

3  23.1 

3  22.9 

Sep 

7 

3  22.6 

3  22.7 

Sep 

22 

3  22.5 

3  22.9 

Sep 

14 

3  22.7 

3  22.7 

Sep 

29 

3  23.4 

3  22.9 

21h,  Sep 

30 

Sep 

21 

3  22.6 

3  22.7 

Oct 

6 

3  23.1 

3  23.0 

Sep 

28 

3  22.4 

3  22.7 

Oct 

13 

3  22.8 

3  23.0 

Oct 

5 

3  22.5 

3  22.7 

Oct 

20 

3  22.9 

3  23.0 

Oct 

12 

3  22.7 

3  22.7 

Oct 

27 

3  22.8 

3  23.0 

Oct 

19 

3  22.6 

3  22.7 

Nov 

3 

3  22.7 

3  23.0 

24h,  Nov 

5 

Oct 

26 

3  22.8 

3  22.7 

Nov 

10 

3  23.1 

3  23.1 

Nov 

2 

3  22.4 

3  22.7 

Nov 

17 

3  23.1 

3  23.1 

24h,  Nov 

22 

Nov 

9 

3  22.9 

3  22.7 

Nov 

24 

3  23.3 

3  23.2 

24h,  Nov 

30 

Nov 

16 

3  22.2 

3  22.7 

Dec 

1 

3  23.4 

3  23.3 

Nov 

23 

3  23.4 

3  22.7 

21h,  Nov    26 

Dec 

8 

3  22.8 

3  23.3 

24h,  Dec 

8 

Nov 

30 

3  23.4 

3  23.5 

Dec 

15 

3  23.0 

3  23.4 

Dec 

7 

3  23.8 

3  23.5 

Dec 

22 

3  23.3 

3  23.4 

Dec 

8 

3  24.3 

3  23.5 

Dec 

29 

3  24.0 

3  23.4 

Dec 
Dec 
Dec 

14 
21 
28 

3  24.0 
3  23.5 
3  23.3 

3  23.5 
3  23.5 
3  23.5 

24h,  Dec    31 

28 


Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values --Continued 

(West  declination) 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1938 

°      / 

°      / 

1939 

°       t 

°                t 

Jan 

4 

-3  23.1 

-3  23.4 

Jan 

10 

-3  15.6 

-3  15.4 

Jan 

11 

3  22.5 

3  23.4 

24h, Jan 

15 

Jan 

17 

3  15.2 

3  15.4 

24h,  Jan 

20 

Jan 

20 

3  23.2 

3  23.3 

Jan 

24 

3  15.8 

3  15.3 

Jan 

25 

3  23.4 

3  23.3 

24h, Jan 

31 

Jan 

31 

3  15.7 

3  15.3 

Feb 

1 

3  23.4 

3  23.2 

Feb 

7 

3  15.2 

3  15.3 

24h,  Feb 

9 

Feb 

8 

3  23.6 

3  23.2 

Feb 

14 

3  14.9 

3  15.2 

Feb 

15 

3  23.0 

3  23.2 

Feb 

21 

3  15.6 

3  15.2 

Feb 

22 

3  23.1 

3  23.2 

Feb 

28 

3  15.4 

3  15.2 

24h,  Feb 

28 

Mar 

1 

3  22.9 

3  23.2 

Mar 

7 

3  15.0 

3  15.1 

Mar 

8 

3  23.3 

3  23.2 

Mar 

14 

3  15.4 

3  15.1 

24h,  Mar 

20 

Mar 

15 

3  22.6 

3  23.2 

Mar 

21 

3  14.8 

3  15.0 

Mar 

22 

3  23.6 

3  23.2 

Mar 

28 

3  14.8 

3  15.0 

Mar 

29 

3  23.3 

3  23.2 

24h,  Mar 

31 

Apr 

4 

3  14.6 

3  15.0 

24h,  Apr 

9 

Apr 

5 

3  23.1 

3  23.1 

Apr 

11 

3  14.4 

3  14.9 

Apr 

12 

3  23.4 

3  23.1 

Apr 

18 

3  14.9 

3  14.9 

Apr 

19 

3  22.7 

3  23.1 

Apr 

26 

3  15.2 

3  14.9 

24h,  Apr 

30 

Apr 

26 

3  23.6 

3  23.1 

May 

2 

3  14.8 

3  14.8 

May 

3 

3  22.9 

3  23.1 

May 

9 

3  14.7 

3  14.8 

May 

14 

3  23.2 

3  23.1 

May 

16 

3  14.5 

3  14.8 

24h,  May 

20 

May 

17 

3  23.3 

3  23.1 

May 

23 

3  14.5 

3  14.7 

May 

24 

3  22.6 

3  23.1 

May 

30 

3  15.1 

3  14.7 

May 

31 

3  22.9 

3  23.1 

24h,  May 

31 

Jun 

6 

3  15.0 

3  14.7 

Jun 

7 

3  13.7 

3  14.3 

Jun 

13 

3  14.5 

3  14.7 

Jun 

14 

3  14.2 

3  14.3 

Jun 

20 

3  14.3 

3  14.7 

Jun 

21 

3  15.1 

3  14.3 

Jun 

29 

3  15.9 

3  14.7 

Jun 

28 

3  14.4 

3  14.3 

Jul 

4 

3  14.8 

3  14.7 

Jul 

9 

3  13.8 

3  14.3 

Jul 

11 

3  14.1 

3  14.7 

Jul 

12 

3  14.5 

3  14.3 

Jul 

18 

3  15.8 

3  14.7 

14h,  Jul 

19 

Jul 

19 

3  13.9 

3  14.3 

Jul 

20 

3  08.2 

3  08.4 

Jul 

26 

3  14.1 

3  14.3 

Jul 

25 

3  07.5 

3  08.4 

24h,  Jul 

31 

Aug 

2 

3  14.6 

3  14.3 

Aug 

1 

3  08.3 

3  08.5 

Aug 

9 

3  14.5 

3  14.3 

24h,  Aug 

10 

Aug 

8 

3  09.2 

3  08.5 

Aug 

16 

3  14.2 

3  14.4 

Aug 

15 

3  08.3 

3  08.5 

Aug 

23 

3  14.7 

3  14.4 

Aug 

22 

3  09.0 

3  08.5 

Aug 

30 

3  14.5 

3  14.4 

Aug 

29 

3  09.2 

3  08.5 

24h,  Aug 

31 

Sep 

13 

3  14.2 

3  14.4 

Sep 

5 

3  08.5 

3  08.6 

Sep 

20 

3  14.6 

3  14.4 

Sep 

12 

3  07.8 

3  08.6 

Oct 

1 

3  15.1 

3  14.4 

Sep 

19 

3  08.4 

3  08.6 

Oct 

4 

3  14.2 

3  14.4 

Sep 

26 

3  08.6 

3  08.6 

24h,  Sep 

30 

Oct 

11 

3  14.5 

3  14.4 

Oct 

3 

3  08.2 

3  08.7 

Oct 

18 

3  14.3 

3  14.4 

Oct 

5 

3  08.6 

3  08.7 

Oct 

25 

3  14.8 

3  14.4 

Oct 

10 

3  08.5 

3  08.7 

Nov 

1 

3  13.8 

3  14.4 

Oct 

17 

3  09.0 

3  08.7 

Nov 

8 

3  15.0 

3  14.4 

20h,  Nov 

11 

Oct 

24 

3  08.5 

3  08.7 

Nov 

15 

3  15.3 

3  15.1 

Oct 

31 

3  08.8 

3  08.7 

24h,  Oct 

31 

Nov 

22 

3  14.8 

3  15.1 

24h,  Nov 

26 

Nov 

7 

3  09.2 

3  08.8 

Nov 

29 

3  15.4 

3  15.2 

Nov 

14 

3  08.7 

3  08.8 

Dec 

6 

3  15.0 

3  15.2 

24h,  Dec 

11 

Nov 

21 

3  08.5 

3  08.8 

Dec 

13 

3  15.6 

3  15.3 

24h,  Dec 

26 

Nov 

28 

3  08.9 

3  08.8 

Dec 

27 

3  15.5 

3  15.4 

24h,  Dec 

31 

Dec 
Dec 
Dec 

5 
12 
19 

3  08.5 
3  07.1 
3  09.1 

3  08.8 
3  08.8 
3  08.8 

Dec 

26 

3  09.0 

3  08.8 

24h,  Dec 

31 

29 


Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values- -Continued 


(West  declination] 

Adopted 

Adopted 

D*. 

te 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1940 

°      / 

°       i 

1941 

o          , 

°       / 

Jan 

2 

-3  09.1 

-3  08.8 

Jan 

7 

-3  08.0 

-3  08.2 

24h, Jan 

10 

Jan 

9 

3  09.0 

3  08.8 

24h, Jan      15 

Jan 

14 

3  08.3 

3  08.3 

24h, Jan 

20 

Jan 

16 

3  08.8 

3  08.9 

Jan 

21 

3  08.2 

3  08.4 

Jan 

23 

3  09.1 

3  08.9 

Jan 

28 

3  08.6 

3  08.4 

24h, Jan 

30 

Jan 

30 

3  08.7 

3  08.9 

24h,  Jan      31 

Feb 

4 

3  08.6 

3  08.5 

Feb 

6 

3  09.3 

3  09.0 

Feb 

11 

3  08.4 

3  08.5 

Feb 

13 

3  09.5 

3  09.0 

24h,  Feb    15      • 

Feb 

18 

3  08.5 

3  08.5 

Feb 

20 

3  09.3 

3  09.1 

Feb 

25 

3  08.5 

3  08.5 

24h,  Feb 

28 

Feb 

27 

3  08.8 

3  09.1 

24h,  Feb    29 

Mar 

3 

3  08.5 

3  08.6 

Mar 

5 

3  09.2 

3  09.0 

Mar 

4 

3  08.6 

3  08.6 

Mar 

12 

3  09.6 

3  09.0 

24h,  Mar    15 

Mar 

11 

3  08.4 

3  08.6 

Mar 

19 

3  08.7 

3  08.9 

From  Mar  15 

Mar 

18 

3  08.6 

3  08.6 

Mar 

26 

3  09.4 

3  08.8 

to  Sep  8,  one- 

Mar 

25 

3  08.9 

3  08.6 

24h,  Mar 

31 

Apr 

2 

3  08.6 

3  08.8 

tenth  minute 

Apr 

1 

3  08.8 

3  08.7 

Apr 

9 

3  08.5 

3  08.7 

change  every 

Apr 

8 

3  08.5 

3  08.7 

Apr 

16 

3  08.2 

3  08.6 

ten  days 

Apr 

15 

3  08.6 

3  08.7 

Apr 

23 

3  08.0 

3  08.6 

Apr 

22 

3  08.4 

3  08.7 

Apr 

30 

3  08.5 

3  08.5 

Apr 

29 

3  09.0 

3  08.7 

May 

7 

3  08.2 

3  08.4 

May 

6 

3  09.0 

3  08.7 

May 

14 

3  08.2 

3  08.4 

May 

13 

3  08.8 

3  08.7 

May 

21 

3  08.0 

3  08.3 

May 

20 

3  09.1 

3  08.7 

May 

28 

3  08.0 

3  08.2 

May 

27 

3  08.4 

3  08.7 

Jun 

4 

3  07.9 

3  08.1 

Jun 

3 

3  08.6 

3  08.7 

Jun 

11 

3  07.7 

3  08.1 

Jun 

10 

3  08.5 

3  08.7 

Jun 

18 

3  07.6 

3  08.0 

Jun 

17 

3  08.7 

3  08.7 

Jun 

25 

3  07.8 

3  07.9 

Jun 

24 

3  08.5 

3  08.7 

Jul 

2 

3  07.6 

3  07.9 

Jul 

1 

3  08.9 

3  08.7 

Jul 

9 

3  07.6 

3  08.0 

Jul 

8 

3  08.8 

3  08.7 

Jul 

16 

3  08.6 

3  08.1 

Jul 

15 

3  08.8 

3  08.7 

24h,  Jul 

15 

Jul 

23 

3  08.4 

3  08.2 

Jul 

22 

3  08.8 

3  08.6 

Jul 

30 

3  08.0 

3  08.2 

July 

29 

3  08.5 

3  08.6 

24h,  Jul 

31 

Aug 

6 

3  08.6 

3  08.3 

Aug 

5 

3  08.8 

3  08.5 

Aug 

13 

3  08.4 

3  08.4 

Aug 

12 

3  08.9 

3  08.5 

Aug 

20 

3  08.6 

3  08.5 

Aug 

19 

3  08.0 

3  08.5 

Aug 

27 

3  08.8 

3  08.5 

Aug 

20 

3  08.4 

3  08.5 

Sep 

3 

3  09.1 

3  08.6 

Aug 

26 

3  08.1 

3  08.5 

24h,  Aug 

31 

Sep 

10 

3  08.2 

3  07.7 

Sep 

2 

3  08.8 

3  08.4 

Sep 

17 

3  07.7 

3  07.7 

Sep 

10 

3  08.3 

3  08.4 

Sep 

24 

3  07.6 

3  07.7 

Sep 

16 

3  08.3 

3  08.4 

Oct 

1 

3  07.8 

3  07.7 

Sep 

23 

3  08.5 

3  08.4 

Oct 

8 

3  07.6 

3  07.7 

Sep 

30 

3  08.4 

3  08.4 

Oct 

15 

3  07.7 

3  07.7 

Oct 

7 

3  08.2 

3  08.4 

Oct 

22 

3  07.4 

3  07.7 

Oct 

14 

3  08.5 

3  08.4 

24h,  Oct 

15 

Oct 

29 

3  07.5 

3  07.7 

Oct 

21 

3  08.4 

3  08.3 

24h,  Oct 

25 

Nov 

5 

3  07.3 

3  07.7 

Oct 

28 

3  08.1 

3  08.2 

Nov 

12 

3  07.2 

3  07.7 

Nov 

4 

3  07.6 

3  08.2 

Nov 

19 

3  07.5 

3  07.7 

24h,  Nov    22 

Nov 

11 

3  07.8 

3  08.2 

Nov 

26 

3  08.0 

3  07.8 

Nov 

18 

3  07.8 

3  08.2 

Dec 

3 

3  08.2 

3  07.8 

Nov 

25 

3  08.4 

3  08.2 

Dec 

10 

3  08.1 

3  07.8 

Dec 

2 

3  08.3 

3  08.2 

Dec 

17 

3  08.0 

3  07.8 

Dec 

9 

3  08.2 

3  08.2 

24h,  Dec 

15 

Dec 

24 

3  08.1 

3  07.8 

Dec 

16 

3  08.5 

3  08.3 

Dec 

31 

3  07.8 

3  07.8 

24h,  Dec    31 

Dec 

23 

3  08.3 

3  08.3 

Dec 

30 

3  08.1 

3  08.3 

24h,  Dec 

31 

30 


Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values—Continued 


(West  declination) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1942 

°          r 

o             , 

1943 

o             , 

°      / 

Jan 

1 

-2  51.9 

-2  52.0 

Jan 

5 

-2  44.3 

-2  44.4 

Jan 

1 

2  51.8 

2  52.0 

Jan 

12 

2  44.4 

2  44.4 

Jan 

6 

2  52.0 

2  52.0 

Jan 

19 

2  44.5 

2  44.4 

24h,  Jan     20 

Jan 

13 

2  51.9 

2  52.0 

v 

Jan 

26 

2  44.3 

2  44.3 

Jan 

20 

2  51.7 

2  52.0 

Feb 

2 

2  44.3 

2  44.3 

Jan 

27 

2  52.5 

2  52.0 

Feb 

9 

2  44.3 

2  44.3 

Feb 

3 

2  52.1 

2  52.0 

Feb 

16 

2  44.2 

2  44.3 

24h,  Feb    21 

Feb 

7 

2  51.8 

2  52.0 

Feb 

23 

2  46.4 

2  46.2 

Feb 

10 

2  52.0 

2  52.0 

Mar 

2 

2  46.1 

2  46.2 

Feb 

17 

2  52.1 

2  52.0 

Mar 

9 

2  45.9 

2  46.2 

■ 

Feb 

24 

2  52.2 

2  52.0 

24h,  Feb    28 

Mar 

16 

2  46.4 

2  46.2 

Mar 

3 

2  52.3 

2  51.9 

Mar 

23 

2  46.4 

2  46.2 

Mar 

10 

2  51.8 

2  51.9 

24h,  Mar    15 

Mar 

30 

2  46.3 

2  46.2 

Mar 

17 

2  51.7 

2  51.8 

Apr 

6 

2  46.2 

2  46.2 

Mar 

24 

2  51.9 

2  51.8 

Apr 

13 

2  46.1 

2  46.2 

Mar 

31 

2  51.9 

2  51.8 

24h,  Mar    31 

Apr 

20 

2  46.2 

2  46.2 

20h,  Apr    26 

Apr 

7 

2  51.4 

2  51.7 

Apr 

27 

2  46.2 

2  45.7 

Apr 

14 

2  51.3 

2  51.7 

24h,  Apr     15 

May 

4 

2  45.9 

2  45.7 

Apr 

21 

2  51.9 

2  51.6 

May 

11 

2  45.7 

2  45.7 

Apr 

25 

2  51.6 

2  51.6 

24h,  Apr    26 

May 

18 

2  46.1 

2  45.7 

Apr 

28 

2  44.5 

2  44.3 

May 

25 

2  45.7 

2  45.7 

May 

5 

2  44.1 

2  44.3 

Jun 

1 

2  45.7 

2  45.7 

May 

12 

2  44.0 

2  44.3 

Jun 

8 

2  45.6 

2  45.7 

May 

19 

2  44.2 

2  44.3 

Jun 

15 

2  45.8 

2  45.7 

May 

26 

2  44.2 

2  44.3 

• 

Jun 

22 

2  45.4 

2  45.7 

Jun 

2 

2  44.6 

2  44.3 

Jun 

29 

2  46.0 

2  45.7 

24h, Jun      30 

Jun 

9 

2  44.1 

2  44.3 

24h, Jun      15 

Jul 

6 

2  45.5 

2  45.6 

Jun 

16 

2  44.5 

2  44.2 

Jul 

13 

2  45.8 

2  45.6 

24h,  Jul       15 

Jun 

23 

2  44.4 

2  44.2 

Jul 

20 

2  45.5 

2  45.5 

Jun 

30 

2  44.4 

2  44.2 

24h,  Jun      30 

Jul 

27 

2  45.3 

2  45.5 

Jul 

7 

2  43.9 

2  44.1 

Aug 

3 

2  45.7 

2  45.5 

Jul 

14 

2  43.9 

2  44.1 

24h,  Jul      15 

Aug 

10 

2  45.5 

2  45.5 

Jul 

21 

2  43.7 

2  44.0 

Aug 

17 

2  45.3 

2  45.5 

Jul 

28 

2  43.8 

2  44.0 

Aug 

24 

2  46.0 

2  45.5 

Aug 

4 

2  44.2 

2  44.0 

24h,  Aug    10 

Aug 

31 

2  45.4 

2  45.5 

24h,  Aug    31 

Aug 

11 

2  44.0 

2  43.9 

Sep 

7 

2  45.4 

2  45.6 

From  Sep  1 

Aug 

18 

2  44.0 

2  43.9 

Sep 

14 

2  45.6 

2  45.7 

to  Dec  31, 

Aug 

25 

2  43.9 

2  43.9 

Sep 

21 

2  46.0 

2  45.8 

one -tenth 

Sep 

1 

2  43.8 

2  43.9 

Sep 

28 

2  46.0 

2  45.8 

minute 

Sep 

8 

2  43.8 

2  43.9 

Oct 

5 

2  45.8 

2  45.9 

change 

Sep 

15 

2  43.9 

2  43.9 

Oct 

12 

2  46.2 

2  46.0 

every  10 

Sep 

22 

2  44.0 

2  43.9 

Oct 

19 

2  46.2 

2  46.0 

days  (or 

Sep 

29 

2  43.8 

2  43.9 

Oct 

26 

2  46.0 

2  46.1 

11  days 

Oct 

6 

2  44.1 

2  43.9 

Nov 

2 

2  46.2 

2  46.2 

at  end  of 

Oct 

13 

2  43.8 

2  43.9 

Nov 

9 

2  46.3 

2  46.2 

Oct  and 

Oct 

20 

2  43.8 

2  43.9 

24h,  Oct     20 

Nov 

16 

2  46.4 

2  46.3 

Dec) 

Oct 

27 

2  43.9 

2  44.0 

Nov 

23 

2  46.3 

2  46.4 

Nov 

3 

2  44.1 

2  44.0 

Nov 

30 

2  46.3 

2  46.4 

Nov 

10 

2  44.0 

2  44.0 

24h,  Nov    10 

Dec 

7 

2  46.4 

2  46.5 

Nov 

17 

2  44.3 

2  44.1 

24h,  Nov    20 

Dec 

14 

2  46.5 

2  46.6 

Nov 

24 

2  44.4 

2  44.2 

Dec 

21 

2  46.5 

2  46.7 

Dec 

1 

2  44.0 

2  44.2 

Dec 

28 

2  47.0 

2  46.7 

Dec 

8 

2  44.0 

2  44.2 

Dec 

15 

2  43.8 

2  44.2 

24h,  Dec     15 

Dec 

22 

2  44.5 

2  44.3 

Dec 

29 

2  44.5 

2  44.3 

24h,  Dec    31 
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Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values- -Concluded 


(West  declination) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1944 

o          ; 

o           t 

1944 

°      , 

o            , 

Jan 

4 

-2  47.0 

-2  46.6 

Jul 

18 

-2  46.0 

-2  46.2 

Jan 

11 

2  46.8 

2  46.6 

Jul 

25 

2  45.9 

2  46.2 

24h,  Jul 

31 

Jan 

18 

2  46.8 

2  46.6 

Aug 

1 

2  46.2 

2  46.3 

Jan 

25 

2  46.4 

2  46.6 

24h, Jan      31 

Aug 

8 

2  46.6 

2  46.3 

Feb 

1 

2  46.3 

2  46.5 

Aug 

15 

2  47.0 

2  46.3 

Feb 

8 

2  46.4 

2  46.5 

Aug 

22 

2  46.2 

2  46.3 

Feb 

15 

2  45.9 

2  46.5 

Aug 

29 

2  45.7 

2  46.3 

24h,  Aug 

31 

Feb 

22 

2  46.5 

2  46.5 

Sep 

5 

2  46.4 

2  i6.4 

Feb 

29 

2  46.6 

2  46.5 

24h,  Feb    29 

Sep 

12 

2  46.4 

2  46.4 

Mar 

7 

2  46.4 

2  46.4 

Sep 

19 

2  46.5 

2  46.4 

Mar 

14 

2  46.6 

2  46.4 

Sep 

26 

2  46.3 

2  46.4 

Mar 

21 

2  46.6 

2  46.4 

Oct 

3 

2  46.1 

2  46.4 

Mar 

28 

2  46.3 

2  46.4 

Oct 

10 

2  46.3 

2  46.4 

24h,  Oct 

10 

Apr 

4 

2  46.5 

2  46.4 

Oct 

17 

2  46.5 

2  46.5 

24h,  Oct 

15 

Apr 

11 

2  46.0 

2  46.4 

2  46.6 

24h,  Oct 

20 

Apr 

18 

2  46.9 

2  46.4 

Oct 

24 

2  46.7 

2  46.7 

24h,  Oct 

25 

Apr 

25 

2  46.4 

2  46.4 

24h,  Apr    30 

2  46.8 

24h,  Oct 

30 

May 

2 

2  46.4 

2  46.3 

Oct 

31 

2  46.9 

2  46.9 

24h,  Nov 

4 

May 

9 

2  46.2 

2  46.3 

Nov 

7 

2  47.0 

2  47.0 

24h,  Nov 

9 

May 

16 

2  46.0 

2  46.3 

Nov 

14 

2  47.3 

2  47.1 

24h,  Nov 

14 

May 

23 

2  46.1 

2  46.3 

2  47.2 

24h,  Nov 

19 

May 

30 

2  46.4 

2  46.3 

24h,  May    31 

Nov 

21 

2  47.0 

2  47.3 

Jun 

6 

2  46.3 

2  46.2 

Nov 

28 

2  47.4 

2  47.3 

Jun 

13 

2  46.3 

2  46.2 

Dec 

5 

2  47.3 

2  47.3 

Jun 

20 

2  46.1 

2  46.2 

Dec 

12 

2  47.2 

2  47.3 

Jun 

27 

2  46.1 

2  46.2 

Dec 

19 

2  48.0 

2  47.3 

Jul 

4 

2  46.0 

2  46.2 

Dec 

26 

2  47.3 

2  47.3 

24h,  Dec 

31 

Jul 

11 

2  46.5 

2  46.2 

Table  6.  Abrupt  changes  in  the  adopted  D  base-line  value 
(West  declination  reckoned  as  negative;  changes  below  taken  algebraically) 


Date 


Change  from 

preceding 

value 


Cause  of  change 


Mar 

24 

1936 

+   2.0 

Apr 

7 

1936 

+   2.0 

Aug 

31 

1937 

+   0.6 

Nov 

26 

1937 

-    0.8 

May 

31 

1938 

+    8.8 

Nov 

11 

1938 

-    0.7 

Jul 

19 

1939 

+    6.3 

Sep 

8 

1940 

+   0.9 

Dec 

31 

1940 

-    0.4 

Dec 

31 

1941 

+  16.3 

Apr 

26 

1942 

+    7.3 

Feb 

21 

1943 

-    1.9 

Apr 

26 

1943 

+   0.5 

Installed  control  magnet  of  H -variometer 
Additional  control  magnets  placed  on  H -variometer 
Adjusted  Z -variometer 
Adjusted  Z  temperature -spot 
Adjusted  D  base  line 

Adjusted  D  base  line 

Adjusted  Z -variometer 

Adjusted  H-  and  Z-variometers 

Adjusted  D  base  line 

Adjusted  D  base  line 

Adjusted  D  base  line 

Adjusted  Z-variometer  temperature-spot 


32 


Table  7.  Observed  base-line  values  at  20°  C  for  the  H  variometer,  and  respective  adopted  values 

Eschenhagen  Magnetograph 
(Observed  values  determined  with  Magnetometer  No.  7) 


Adoptee 

1   ' 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1936 

y 

y 

1937 

y 

y 

Jan 

7 

24568 

24566 

Jan 

5 

24517 

24511 

24h, Jan   11 

Jan 

14 

24564 

24566 

24h, Jan 

15 

Jan 

12 

24511 

24510 

Jan 

21 

24570 

24565 

Jan 

19 

24511 

24510 

Jan 

28 

24557 

24565 

24h,  Jan 

31 

Jan 

26 

24507 

24510 

24h, Jan   31 

Feb 

4 

24566 

24564 

Feb 

2 

24509 

24508 

Feb 

11 

24567 

24564 

24h,  Feb 

15 

Feb 

9 

24508 

24508 

Feb 

18 

24565 

24563 

Feb 

16 

24510 

24508 

Feb 

25 

24558 

24563 

lOh,  Feb 

29 

Feb 

23 

24507 

24508 

Mar 

3 

24534 

24542 

Mar 

2 

24504 

24508 

Mar 

10 

24544 

24542 

Mar 

9 

24506 

24508 

Mar 

17 

24548 

24542 

llh,  Mar 

18 

Mar 

16 

24514 

24508 

Mar 

24 

24516 

24512 

14h,  Mar 

24 

Mar 

23 

24504 

24508 

24492 

llh,  Mar 

28 

Mar 

30 

24508 

24508 

Mar 

31 

24509 

24504 

llh,  Apr 

1 

Apr 

6 

24502 

24508 

Apr 

7 

24512 

24513 

14h,  Apr 

7 

Apr 

13 

24509 

24508 

Apr 

14 

24498 

24501 

24h,  Apr 

20 

Apr 

20 

24508 

24508 

Apr 

21 

24499 

24502 

Apr 

27 

24518 

24508 

Apr 

28 

24511 

24502 

24h,  Apr 

30 

May 

4 

24504 

24508 

May 

5 

24504 

24503 

24h,  May 

10 

May 

11 

24516 

24508 

May 

12 

24497 

24504 

May 

18 

24502 

24508 

May 

19 

24509 

24504 

24h,  May 

20 

May 

25 

24511 

24508 

May 

26 

24501 

24505 

24h,  May 

30 

Jun 

1 

24516 

24508 

Jun 

3 

24514 

24506 

Jun 

8 

24510 

24508 

Jun 

9 

24507 

24506 

24h,  Jun 

9 

Jun 

15 

24505 

24508 

Jun 

16 

24511 

24507 

24h,  Jun 

19 

Jun 

22 

24512 

24508 

Jun 

23 

24506 

24508 

24h,  Jun 

29 

Jun 

29 

24515 

24508 

Jun 

30 

24512 

24509 

Jul 

6 

24530 

24508 

Jul 

7 

24507 

24509 

Jul 

13 

24489 

24508 

Jul 

14 

24511 

24509 

Jul 

20 

24501 

24508 

Jul 

21 

24507 

24509 

24h,  Jul 

24 

Jul 

27 

24492 

24508 

Jul 

28 

24517 

24510 

Aug 

3 

24508 

24508 

Aug 

4 

24505 

24510 

Aug 

10 

24497 

24508 

Aug 

11 

24515 

24510 

Aug 

17 

24516 

24508 

Aug 

18 

24504 

24510 

24h,  Aug 

18 

Aug 

24 

24506 

24508 

24h,  Aug  29 

Aug 

25 

24515 

24511 

Aug 

31 

24510 

24509 

Sep 

1 

24507 

24511 

Sep 

7 

24493 

24509 

Sep 

8 

24513 

24511 

Sep 

14 

24510 

24509 

Sep 

15 

24506 

24511 

Sep 

21 

24508 

24509 

Sep 

22 

24503 

24511 

Sep 

28 

24518 

24509 

24h,  Sep  28 

Sep 

29 

24509 

24511 

Oct 

5 

24502 

24510 

Oct 

6 

24507 

24511 

24h,  Oct 

7 

Oct 

12 

24509 

24510 

Oct 

13 

24511 

24512 

Oct 

19 

24507 

24510 

Oct 

20 

24520 

24512 

Oct 

26 

24521 

24510 

24h,  Oct  28 

Oct 

27 

24517 

24512 

Nov 

2 

24520 

24511 

Nov 

3 

24511 

24512 

Nov 

9 

24519 

24511 

Nov 

10 

24505 

24512 

Nov 

16 

24514 

24511 

Nov 

17 

24516 

24512 

Nov 

23 

24504 

24511 

Nov 

24 

24510 

24512 

24h,  Nov 

30 

Nov 

30 

24517 

24511 

Dec 

1 

24521 

24511 

Dec 

7 

24497 

24511 

Dec 

8 

24507 

24511 

Dec 

8 

24499 

24511 

Dec 

15 

24509 

24511 

Dec 

14 

24519 

24511 

Dec 

22 

24501 

24511 

Dec 

21 

24511 

24511 

Dec 

29 

24513 

24511 

24h,  Dec 

31 

Dec 

28 

24511 

24511 

24h,  Dec  31 
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Table  7.   Observed  base-line  values  at  20°  C  for  the  H  variometer,  and  respective  adopted  values --Continued 


(Observed  values  determined  with  Magnetometer  No.  7) 

Adoptee 

I 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

u 

sed  to 

used  to 

1938 

y 

y 

1939 

y 

y 

Jan 

4 

24511 

24512 

Jan 

3 

24520 

24517 

Jan 

11 

24519 

24512 

Jan 

10 

24521 

24517 

Jan 

20 

24505 

24512 

Jan 

17 

24518 

24517 

Jan 

25 

24535 

24512 

Jan 

24 

24516 

24517 

Feb 

1 

24513 

24512 

Jan 

31 

24514 

24517 

24h, Jan 

31 

Feb 

8 

24529 

24512 

Feb 

7 

24519 

24516 

Feb 

15 

24511 

24512 

Feb 

14 

24516 

24516 

Feb 

22 

24513 

24512 

Feb 

21 

24512 

24516 

Mar 

1 

24509 

24512 

Feb 

28 

24512 

24516 

Mar 

8 

24514 

24512 

Mar 

7 

24520 

24516 

Mar 

15 

24516 

24512 

Mar 

14 

24509 

24516 

Mar 

22 

24511 

24512 

Mar 

21 

24520 

24516 

Mar 

29 

24514 

24512 

24h, 

Mar 

31 

Mar 

28 

24513 

24516 

Apr 

5 

24509 

24511 

24h, 

Apr 

10 

Apr 

4 

24522 

24516 

Apr 

12 

24511 

24510 

Apr 

11 

24514 

24516 

Apr 

19 

24499 

24510 

24h, 

Apr 

20 

Apr 

18 

24516 

24516 

Apr 

26 

24507 

24509 

24h, 

Apr 

30 

Apr 

26 

24522 

24516 

24h,  Apr 

30 

May 

3 

24499 

24508 

24h, 

May 

10 

May 

2 

24510 

24515 

May 

14 

24497 

24507 

May 

9 

24512 

24515 

24h,  May 

10 

May 

17 

24503 

24507 

24h, 

May 

20 

May 

16 

24513 

24514 

24h,  May 

20 

May 

24 

24495 

24506 

24h, 

May 

30 

May 

23 

24512 

24513 

May 

31 

24510 

24507 

May 

30 

24505 

24513 

Jun 

7 

24509 

24507 

24h, 

Jun 

9 

Jun 

6 

24510 

24513 

24h,  Jun 

10 

Jun 

14 

24511 

24508 

24h, 

Jun 

19 

Jun 

13 

24518 

24514 

Jun 

21 

24506 

24509 

Jun 

20 

24506 

24514 

24h,  Jun 

20 

Jun 

28 

24499 

24509 

24h, 

Jun 

29 

Jun 

29 

24519 

24515 

Jul 

5 

24509 

24510 

24h, 

Jul 

9 

Jul 

4 

24519 

24515 

24h,  Jul 

10 

Jul 

12 

24510 

24511 

Jul 

11 

24514 

24516 

Jul 

19 

24512 

24511 

24h, 

Jul 

19 

Jul 

18 

24514 

24516 

24h,  Jul 

20 

Jul 

26 

24515 

24512 

24h, 

Jul 

29 

Jul 

25 

24525 

24517 

17h,  Jul 

31 

Aug 

2 

24507 

24513 

24h, 

Aug 

8 

Aug 

1 

24495 

24505 

Aug 

9 

24511 

24514 

lOh, 

Aug 

16 

Aug 

8 

24511 

24505 

Aug 

16 

24521 

24520 

Aug 

15 

24506 

24505 

Aug 

23 

24519 

24520 

Aug 

22 

24502 

24505 

Aug 

30 

24526 

24520 

Aug 

29 

24503 

24505 

Sep 

6 

24515 

24520 

Sep 

5 

24508 

24505 

Sep 

13 

24519 

24520 

Sep 

12 

24507 

24505 

Sep 

20 

24525 

24520 

Sep 

19 

24505 

24505 

Sep 

27 

24512 

24520 

Sep 

26 

24504 

24505 

Oct 

4 

24506 

24519 

Oct 

3 

24502 

24505 

Oct 

11 

24528 

24519 

Oct 

10 

24503 

24505 

Oct 

18 

24520 

24519 

Oct 

17 

24508 

24505 

Oct 

25 

24532 

24519 

Oct 

24 

24508 

24505 

Nov 

1 

24518 

24519 

Oct 

31 

24505 

24505 

Nov 

8 

24522 

24519 

Nov 

7 

24515 

24505 

Nov 

15 

24527 

24519 

Nov 

14 

24505 

24505 

Nov 

22 

24525 

24519 

Nov 

21 

24503 

24505 

Nov 

29 

24512 

24519 

24h, 

Nov 

30 

Nov 

28 

24503 

24505 

Dec 

6 

24519 

24518 

Dec 

5 

24511 

24505 

Dec 

13 

24519 

24518 

Dec 

12 

24501 

24505 

Dec 

20 

24516 

24518 

Dec 

19 

24505 

24505 

Dec 

27 

24510 

24518 

24h, 

Dec 

31 

Dec 

26 

24504 

24505 

24h,  Dec 

31 
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Table  7.   Observed  base-line  values  at  20°  C  for  the  H  variometer,  and  respective  adopted  values- -Continued 


(Observed  values  determined  with  Magnetometer  No 

•  7) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1940 

y 

y 

1941 

y 

y 

Jan 

2 

24505 

24506 

Jan 

2 

24563 

24561 

Jan 

9 

24503 

24506 

Jan 

7 

24559 

24561 

Jan 

16 

24503 

24506 

24h, Jan   20 

Jan 

14 

24555 

24561 

Jan 

23 

24510 

24507 

Jan 

21 

24562 

24561 

Jan 

30 

24509 

24507 

Jan 

28 

24553 

24561 

Feb 

6 

24509 

24507 

24h,  Feb   9 

Feb 

4 

24561 

24561 

Feb 

13 

24505 

24508 

24h,  Feb  19 

Feb 

11 

24557 

24561 

Feb 

20 

24503 

24509 

Feb 

18 

24569 

24561 

Feb 

27 

24510 

24509 

24h,  Mar   1 

Feb 

20 

24568 

24561 

Mar 

5 

24515 

24510 

24h,  Mar  11 

Feb 

25 

24559 

24561 

Mar 

12 

24510 

24511 

Feb 

27 

24562 

24561    24h,  Feb  28 

Mar 

19 

24507 

24511 

Mar 

4 

24507 

24502 

Mar 

26 

24513 

24511 

Mar 

11 

24499 

24502 

Apr 

2 

24512 

24510 

Mar 

18 

24503 

24502 

Apr 

9 

24512 

24510 

Mar 

25 

24501 

24502 

Apr 

16 

24508 

24510 

24h,  Apr  20 

Apr 

1 

24496 

24502 

Apr 

23 

24508 

24509 

Apr 

8 

24505 

24502 

Apr 

30 

24511 

24509 

24h,  Apr  30 

Apr 

15 

24500 

24502 

May 

7 

24510 

24508 

24h,  May  10 

Apr 

22 

24508 

24502 

May 

14 

24503 

24507 

Apr 

29 

24506 

24502 

May 

21 

24506 

24507 

May 

6 

24506 

24502 

May 

28 

24511 

24507 

May 

13 

24503 

24502 

Jun 

4 

24507 

24507 

24h,  Jun   9 

May 

20 

24500 

24502 

Jun 

11 

24508 

24508 

May 

27 

24500 

24502 

Jun 

18 

24508 

24508 

24h, Jun   19 

Jun 

3 

24503 

24502 

Jun 

25 

24512 

24509 

24h, Jun   29 

Jun 

10 

24499 

24502 

Jul 

2 

24509 

24510 

Jun 

17 

24496 

24502 

Jul 

9 

24509 

24510 

Jun 

24 

24499 

24502 

Jul 

16 

24517 

24510 

Jul 

1 

24500 

24502 

Jul 

23 

24502 

24510 

Jul 

8 

24499 

24502 

Jul 

30 

24508 

24510 

Jul 

15 

24505 

24502 

Aug 

6 

24514 

24510 

Jul 

22 

24507 

24502 

Aug 

13 

24508 

24510 

Jul 

29 

24499 

24502 

Aug 

20 

24508 

24510 

Aug 

5 

24499 

24502 

Aug 

27 

24512 

24510 

24h,  Aug  31 

Aug 

12 

24507 

24502 

Sep 

3 

24604 

24600 

Aug 

19 

24501 

24502 

Sep 

10 

24598 

24600 

Aug 

26 

24497 

24502 

Sep 

14 

24606 

24600 

Sep 

2 

24493 

24502 

Sep 

17 

24599 

24600 

Sep 

9 

24511a 

24502 

Sep 

24 

24602 

24600 

Sep 

16 

24516 

24502 

Oct 

1 

24599 

24600 

Sep 

23 

24508 

24502 

Oct 

8 

24598 

24600 

Sep 

30 

24511 

24502    24h,  Sep  30 

Oct 

15 

24600 

24600 

Oct 

7 

24510 

24501 

Oct 

22 

24598 

24600 

Oct 

14 

24512 

24501 

Oct 

29 

24598 

24600 

Oct 

21 

24508 

24501 

Nov 

5 

24601 

24600 

Oct 

28 

24514 

24501 

Nov 

12 

24600 

24600 

Nov 

4 

24513 

24501 

Nov 

19 

24602 

24600 

Nov 

11 

24498 

24501 

Nov 

26 

24603 

24600 

Nov 

18 

24496 

24501 

Dec 

3 

24603 

24600 

Nov 

25 

24502 

24501 

Dec 

10 

24603 

24600 

Dec 

2 

24500 

24501 

Dec 

17 

24598 

24600 

Dec 

9 

24505 

24501 

Dec 

24 

24598 

24600 

Dec 

16 

24498 

24501 

Dec 

31 

24597 

24600 

24h,  Dec  31 

Dec 
Dec 

23 
30 

24503 
24494 

24501    24h,  Dec  31 
24501 

Observed  values  from  September  9  to  November  4,  1941,  given  half  weight 
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Table  7.   Observed  base-line  values  at  20°  C  for  the  H  variometer,  and  respective  adopted  values- -Continued 


(Observed  values  determined  with  Magnetometer  No. 

7) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1942 

y 

y 

1943 

y 

y 

Jan 

6 

24504 

24502 

24h,  Jan   6 

Jan 

5 

24604a 

24594 

24503 

24h,  Jan   12 

Jan 

12 

24590 

24594 

Jan 

13 

24503 

24504 

24h,  Jan   18 

Jan 

19 

24597 

24594 

Jan 

20 

24502 

24505 

24h,  Jan   24 

Jan 

26 

24593 

24594 

24h,  Jan 

31 

Jan 

27 

24507 

24506 

Feb 

2 

24605a 

24595 

Feb 

3 

24508 

24506 

Feb 

9 

24588 

24595 

Feb 

7 

24509 

24506 

Feb 

16 

24592 

24595 

Feb 

10 

24511 

24506 

Feb 

23 

24594 

24595 

Feb 

17 

24502 

24506 

Mar 

2 

24599 

24595 

Feb 

24 

24502 

24506 

Mar 

9 

24598 

24595 

Mar 

3 

24504 

24506 

Mar 

16 

24599 

24595 

Mai- 

10 

24514 

24506 

Mar 

23 

24592 

24595 

Mar 

17 

24510 

24506 

Mar 

30 

24597 

24595 

24h,  Mar 

31 

Mar 

24 

24510 

24506 

Apr 

6 

24584 

24594 

Mar 

31 

24498 

24506 

Apr 

13 

24601 

24594 

Apr 

7 

24502 

24506 

Apr 

20 

24587 

24594 

Apr 

14 

24501 

24506 

Apr 

27 

24593 

24594 

24h,  Apr 

30 

Apr 

21 

24505 

24506 

May 

4 

24588 

24592 

Apr 

28 

24500 

24506 

May 

11 

24592 

24592 

May 

5 

24512 

24506 

May 

18 

24585 

24592 

May 

12 

24504 

24506 

May 

25 

24595 

24592 

May 

19 

24499 

24506 

Jun 

1 

24590 

24592 

May 

26 

24508 

24506 

Jun 

8 

24590 

24592 

Jun 

2 

24504 

24506 

Jun 

15 

24600 

24592 

Jun 

9 

24512 

24506 

Jun 

22 

24607a 

24592 

Jun 

16 

24508 

24506 

Jun 

29 

24585 

24592 

Jun 

23 

24504 

24506 

Jul 

6 

24593 

24592 

Jun 

30 

24509 

24506 

24h,  Jun   30 

Jul 

13 

24586 

24592 

Jul 

3 

24595 

24594 

Jul 

20 

24601 

24592 

Jul 

7 

24592 

24594 

Jul 

27 

24592 

24592 

24h, Jul 

31 

Jul 

14 

24588 

24594 

Aug 

3 

24598 

24593 

Jul 

21 

24592 

24594 

Aug 

10 

24591 

24593 

24h,  Aug 

10 

Jul 

28 

24598 

24594 

Aug 

17 

24606a 

24594 

24h,  Aug 

20 

Aug 

4 

24590 

24594 

Aug 

24 

24592 

24595 

24h,  Aug 

30 

Aug 

11 

24595  • 

24594 

Aug 

31 

24591 

24596 

Aug 

18 

24598 

24594 

Sep 

7 

24600 

24596 

24h,  Sep 

9 

Aug 

25 

24598 

24594 

24h,  Aug  31 

Sep 

14 

24592 

24597 

24h,  Sep 

19 

Sep 

1 

24597 

24593 

Sep 

21 

24596 

24598 

Sep 

8 

24593 

24593 

Sep 

28 

24604 

24598 

Sep 

15 

24597 

24593 

Oct 

5 

24606 

24598 

Sep 

22 

24595 

24593 

Oct 

12 

24605 

24598 

Sep 

29 

24589 

24593 

Oct 

19 

24600 

24598 

Oct 

6 

24597 

24593 

Oct 

26 

24598 

24598 

Oct 

13 

24590 

24593 

Nov 

2 

24598 

24598 

Oct 

20 

24595 

24593 

Nov 

9 

24590 

24598 

Oct 

27 

24591 

24593 

Nov 

16 

24600 

24598 

Nov 

3 

24602 

24593 

Nov 

23 

24594 

24598 

Nov 

10 

24587 

24593 

Nov 

30 

24595 

24598 

Nov 

17 

24589 

24593 

Dec 

7 

24600 

24598 

Nov 

24 

24594 

24593 

Dec 

14 

24593 

24598 

Dec 

1 

24599 

24593 

Dec 

21 

24590 

24598 

Dec 

8 

24593 

24593 

Dec 

28 

24605a 

24598 

24h,  Dec 

31 

Dec 

15 

24587 

24593 

Dec 

22 

24587 

24593 

Dec 

29 

24592 

24593 

24h,  Dec  31 

Observations  given  half  weight 
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Table  7.   Observed  base-line  values  at  20°  C  for  the  H  variometer,  and  respective  adopted  values — Concluded 


(Observed  values  determined  with  Magnetometer  Nc 

»•  7) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1944 

y 

y 

1944 

r 

y 

Jan 

4 

24596 

24597 

Jul 

4 

24604 

24599 

Jan 

11 

24596 

24597 

24h, Jan   15 

Jul 

11 

24600 

24599 

Jan 

18 

24596 

24596 

Jul 

18 

24594 

24599 

Jan 

25 

24588 

24596 

24h, Jan   31 

Jul 

25 

24596 

24599 

24h,  Jul   31 

Feb 

1 

24592 

24595 

Aug 

1 

24600 

24600 

Feb 

8 

24603 

24595 

Aug 

8 

24605 

24600 

Feb 

15 

24597 

24595 

Aug 

15 

24598 

24600 

Feb 

22 

24608 

24595 

Aug 

22 

24602 

24600 

Feb 

29 

24583 

24595 

Aug 

29 

24596 

24600 

24h,  Aug  31 

Mar 

7 

24590 

24595 

Sep 

5 

24604 

24601 

Mar 

14 

24596 

24595 

Sep 

12 

24602 

24601 

Mar 

21 

24596 

24595 

Sep 

19 

24600 

24601 

Mar 

28 

24600 

24595 

Sep 

26 

24606 

24601 

24h,  Sep  30 

Apr 

4 

24594 

24595 

Oct 

3 

24596 

24600 

Apr 

11 

24598 

24595 

Oct 

10 

24596 

24600 

24h,  Oct  15 

Apr 

18 

24594 

24595 

Oct 

17 

24602 

24599 

Apr 

25 

24596 

24595 

Oct 

24 

24596 

24599 

May 

2 

24600 

24595 

Oct 

31 

24600 

24599 

24h,  Oct  31 

May 

9 

24586 

24595 

Nov 

7 

24598 

24598 

May 

16 

24600 

24595 

Nov 

14 

24598 

24598 

May 

23 

24592 

24595 

Nov 

21 

24602 

24598 

May 

30 

24595 

24595 

24h,  May  31 

Nov 

28 

24600 

24598 

Jun 

6 

24594 

24596 

24h, Jun   10 

Dec 

5 

24597 

24598 

Jun 

13 

24593 

24597 

Dec 

12 

24600 

24598 

Jun 

20 

24600 

24597 

24h,  Jun   20 

Dec 

19 

24595 

24598 

Jun 

27 

24601 

24598 

24h,  Jun   30 

Dec 

26 

24604 

24598 

24h,  Dec  31 

Table  8.  Abrupt  changes  in  the  adopted  H  base-line  value 
(Horizontal  intensity  is  reckoned  as  positive;  changes  below  taken  algebraically) 


Date 


Change  from 

preceding 

value 


Cause  of  change 


y 

Feb 

29, 

1936 

-21 

Mar 

18, 

1936 

-30 

Mar 

24, 

1936 

-20 

Mar 

28, 

1936 

+  12 

Apr 

1, 

1936 

+  9 

Apr 

7, 

1936 

-12 

Aug 

16, 

1938 

+  6 

July 

31, 

1939 

-12 

Aug 

31, 

1940 

+  90 

Dec 

31, 

1940 

-39 

Feb 

28, 

1941 

-59 

June 

30, 

1942 

+  88 

Adjusted  H -magnet  to  magnetic  prime  vertical 
Adjusted  H -variometer  to  alter  sensitivity 
Control  magnets  placed  on  H -variometer 
Adjusted  H  base  line;  tested  orientation  of  H -magnet 
Reset  H-magnet  in  magnetic  prime  vertical 
Additional  control  magnets  placed  on  H-variometer 
Determined  scale  value  of  H-variometer 
Adjusted  H  temperature -spot 
Changed  torsion  head  to  alter  position  of  trace 
Changed  torsion  head  to  alter  position  of  trace 
Changed  torsion  head  to  alter  position  of  trace 
Changed  torsion  head  to  alter  position  of  trace 
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Table  9.   Observed  base-line  values  at  20°  C  for  the  Z  variometer,  and  respective  adopted  values 

Eschenhagen  Magnetograph 
(Based  on  inclination  observations  with  Earth  Inductor  No.  2) 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1936 

y 

y 

1937 

Y 

y 

Jan 

7 

-51096 

-51099 

(1  gamma  de- 

Jan 

5 

-51259 

-51255 

Jan 

14 

51102 

51097 

crease  daily 

Jan 

12 

51253 

51255 

17h,  Jan  15 

Jan 

21 

51090 

51094 

for  Jan  1-6; 

Jan 

19 

51249 

51243 

Jan 

28 

51094 

51092 

1  gamma 

Jan 

26 

51249 

51243 

Feb 

4 

51085 

51090 

every 

Feb 

2 

51243 

51243 

Feb 

11 

51092 

51088 

three  days, 

Feb 

9 

51237 

51243 

Feb 

18 

51080 

51085 

Jan  7-Mar  18) 

Feb 

16 

51240 

51243 

Feb 

25 

51088 

51083 

Feb 

23 

51251 

51243 

Mar 

3 

51072 

51080 

Mar 

2 

51246 

51243 

Mar 

10 

51082 

51078 

Mar 

9 

51240 

51243 

Mar 

17 

51074 

51076 

17h,  Mar  18 

Mar 

16 

51235 

51243 

Mar 

24 

51093 

51093 

Mar 

23 

51245 

51243 

Mar 

31 

51098 

51093 

Mar 

30 

51239 

51243 

Apr 

7 

51088 

51093 

14h,  Apr   7 

Apr 

6 

51244 

51243 

Apr 

14 

51102 

51106 

Apr 

14 

51249 

51243 

Apr 

21 

51109 

51106 

llh,  Apr  24 

Apr 

20 

51246 

51243 

Apr 

28 

51087 

51087 

21h,  Apr  30 

Apr 

27 

51249 

51243 

May 

5 

51274 

51275 

May 

4 

51242 

51243 

May 

12 

51277 

51275 

May 

11 

51243 

51243 

May 

19 

51275 

51275 

8h,  May  22 

May 

18 

51234 

51243 

May 

26 

51269 

51267 

May 

25 

51235 

51243 

Jun 

3 

51267 

51267 

Jun 

1 

51239 

51243 

8h,  Jun   4 

Jun 

9 

51266 

51267 

llh,  Jun  15 

Jun 

8 

51259 

51250 

Jun 

16 

51261 

51261 

Jun 

15 

51241 

51250 

Jun 

23 

51263 

51261 

Jun 

22 

51250 

51250 

Jun 

30 

51259 

51261 

Jun 

29 

51251 

51250 

Jul 

7 

51265 

51261 

Jul 

6 

51251 

51249 

Jul 

14 

51261 

51261 

Jul 

13 

51250 

51249 

Jul 

21 

51261 

51261 

Jul 

20 

51250 

51249 

Jul 

28 

51264 

51261 

Jul 

27 

51246 

51249 

Aug 

4 

51260 

51261 

Aug 

3 

51247 

51249 

Aug 

11 

51259 

51261 

Aug 

10 

51243 

51249 

Aug 

18 

51257 

51261 

8h,  Aug  20 

Aug 

17 

51256 

51249 

Aug 

25 

51266 

51267 

Aug 

24 

51246 

51249 

Sep 

1 

51265 

51267 

Aug 

31 

51248 

51249 

22h,  Aug  31 

Sep 

8 

51269 

51267 

14h,  Sep   8 

Sep 

7 

51238 

51238 

Sep 

15 

51317 

51320 

Sep 

14 

51240 

51238 

Sep 

22 

51323 

51320 

8h,  Sep  26 

Sep 

21 

51240 

51238 

Sep 

29 

51309 

51309 

21h,  Sep  30 

Sep 

28 

51241 

51238 

Oct 

6 

51250 

51250 

8h,  Oct  10 

Oct 

5 

51236 

51238 

Oct 

13 

51258 

51259 

Oct 

12 

51239 

51238 

Oct 

20 

51262 

51259 

Oct 

19 

51247 

51238 

Oct 

27 

51256 

51259 

Oct 

26 

51232 

51238 

Nov 

3 

51256 

51259 

Nov 

2 

51229 

51238 

Nov 

10 

51260 

51259 

Nov 

9 

51234 

51238 

Nov 

17 

51258 

51259 

Nov 

16 

51238 

51238 

Nov 

24 

51261 

51259 

Nov 

23 

51233 

51238 

22h,  Nov  26 

Dec 

1 

51260 

51259 

8h,  Dec   6 

Nov 

30 

51303 

51292 

Dec 

8 

51254 

51255 

Dec 

7 

51296 

51292 

Dec 

15 

51254 

51255 

Dec 

8 

51297 

51292 

Dec 

22 

51256 

51255 

Dec 

14 

51285 

51292 

Dec 

29 

51253 

51255 

24h,  Dec  31 

Dec 

21 

51279 

51292 

Dec 

28 

51287 

51292 

24h,  Dec  31 
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Table  9.   Observed  base-line  values  at  20°  C  for  the  Z  variometer,  and  respective  adopted  values- -Continued 


(Based  on  inclination  observations  with  Earth  Inductor  No 

.2) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1938 

y 

Y 

1939 

y 

y 

Jan 

4 

-51301 

-  51291 

24h,  Jan  10 

Jan 

3 

-  51282 

-  51279 

Jan 

11 

51287 

51290 

Jan 

10 

51277 

51279 

8h,  Jan 

12 

Jan 

20 

51293 

51290 

24h,  Jan  20 

Jan 

17 

51272 

51276 

24h,  Jan 

21 

Jan 

25 

51297 

51289 

24h,  Jan  30 

Jan 

24 

51278 

51275 

Feb 

1 

51279 

51288 

Jan 

31 

51270 

51275 

24h,  Jan 

31 

Feb 

8 

51279 

51288 

24h,  Feb   9 

Feb 

7 

51275 

51274 

24h,  Feb 

10 

Feb 

17 

51287 

51287 

24h,  Feb  19 

Feb 

14 

51264 

51273 

24h,  Feb 

20 

Feb 

22 

51298 

51286 

Feb 

21 

51267 

51272 

Mar 

1 

51283 

51286 

Feb 

28 

51272 

51272 

24h,  Mar 

2 

Mar 

8 

51289 

51286 

Mar 

7 

51268 

51271 

24h,  Mar 

12 

Mar 

15 

51277 

51286 

Mar 

14 

51274 

51270 

Mar 

22 

51285 

51286 

Mar 

21 

51270 

51270 

24h,  Mar 

22 

Mar 

29 

51291 

51286 

Mar 

28 

51268 

51269 

24h,  Apr 

1 

Apr 

5 

51284 

51285 

Apr 

4 

51262 

51268 

Apr 

12 

51284 

51285 

Apr 

11 

51284 

51268 

Apr 

19 

51278 

51285 

Apr 

18 

51268 

51268 

13h,  Apr 

20 

Apr 

26 

51290 

51285 

Apr 

26 

51277 

51270 

May 

3 

51286 

51285 

May 

2 

51267 

51270 

May 

14 

51289 

51285 

May 

9 

51263 

51270 

May 

17 

51288 

51285 

May 

16 

51269 

51270 

May 

24 

51285 

51285 

May 

23 

51274 

51270 

May 

31 

51286 

51285 

24h,  May  31 

May 

30 

51264 

51270 

Jun 

7 

51278 

51270 

Jun 

6 

51265 

51270 

Jun 

14 

51262 

51270 

Jun 

13 

51273 

51270 

Jun 

21 

51270 

51270 

Jun 

20 

51275 

51270 

Jun 

28 

51267 

51270 

Jun 

27 

51270 

51270 

Jul 

5 

51278 

51270 

Jul 

4 

51269 

51270 

24h,  Jul 

5 

Jul 

12 

51269 

51270 

Jul 

11 

51266 

51266 

• 

Jul 

26 

51268 

51270 

Jul 

18 

51265 

51266 

Aug 

2 

51268 

51270 

Jul 

25 

51277 

51266 

Aug 

9 

51278 

51270 

Aug 

1 

51269 

51266 

Aug 

16 

51264 

51270 

15h,  Aug  19 

Aug 

8 

51269 

51266 

Aug 

23 

51275 

51274 

Aug 

15 

51273 

51266 

Aug 

30 

51273 

51274 

Aug 

22 

51261 

51266 

Sep 

6 

51273 

51274 

Aug 

29 

51265 

51266 

Sep 

13 

51275 

51274 

Sep 

5 

51267 

51266 

Sep 

20 

51270 

51274 

Sep 

12 

51265 

51266 

Sep 

27 

51274 

51274 

Sep 

19 

51263 

51266 

Oct 

4 

51271 

51274 

Sep 

26 

51263 

51266 

Oct 

11 

51276 

51274 

14h,  Oct  17 

Oct 

3 

51270 

51266 

Oct 

18 

51283 

51281 

Oct 

10 

51262 

51266 

Oct 

25 

51281 

51281 

Oct 

17 

51255 

51266 

Nov 

1 

51280 

51281 

Oct 

24 

51261 

51266 

8h,  Oct 

25 

Nov 

8 

51277 

51281 

20h,  Nov  11 

Oct 

31 

51261 

51260 

Nov 

15 

51295 

51287 

Nov 

7 

51264 

51260 

Nov 

22 

51281 

51287 

Nov 

14 

51255 

51260 

Nov 

29 

51289 

51287 

Nov 

21 

51260 

51260 

Dec 

6 

51283 

51287 

8h,  Dec   7 

Nov 

28 

51256 

51260 

Dec 

13 

51280 

51283 

Dec 

5 

51261 

51260 

Dec 

20 

51288 

51283 

20h,  Dec  20 

Dec 

12 

51252 

51260 

Dec 

26 

51272 

51281 

Dec 

19 

51266 

51260 

Dec 

27 

51291 

51281 

24h,  Dec  31 

Dec 

26 

51262 

51260 

24h,  Dec 

31 
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Table  9.   Observed  base-line  values  at  20°  C  for  the  Z  variometer,  and  respective  adopted  values—Continued 


(I 

iased  on  inclination  observations  with  Earth  Inductor  No.  2) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1940 

y 

y 

1941 

y 

y 

Jan 

2 

-51268 

-51267 

(1  gamma 

Jan 

2 

-51343 

-51344 

Jan 

9 

51273 

51268 

change 

Jan 

7 

51347 

51344 

Jan 

16 

51270 

51270 

every  five 

Jan 

14 

51345 

51344 

24h,  Jan  19 

Jan 

23 

51272 

51271 

days  for 

Jan 

21 

51345 

51343 

24h,  Jan  24 

Jan 

30 

51270 

51272 

Jan 

1  to 

Jan 

28 

51340 

51342 

24h,  Jan  29 

Feb 

6 

51264 

51273 

Jul  28) 

Feb 

4 

51353 

51340 

Feb 

13 

51267 

51274 

Feb 

11 

51339 

51340 

Feb 

20 

51274 

51275 

Feb 

18 

51340 

51340 

Feb 

27 

51270 

51277 

Feb 

25 

51330 

51340 

24h,  Feb  28 

Mar 

5 

51280 

51278 

Mar 

4 

51250 

51237 

Mar 

12 

51279 

51280 

Mar 

11 

51235 

51237 

Mar 

19 

51285 

51281 

Mar 

18 

51238 

51237 

Mar 

26 

51281 

51282 

Mar 

25 

51237 

51237 

Apr 

2 

51271 

51281 

Apr 

1 

51233 

51237 

Apr 

9 

51286 

51280 

Apr 

8 

51234 

51237 

Apr 

10 

51283 

51280 

Apr 

15 

51244 

51237 

Apr 

16 

51277 

51278 

Apr 

22 

51242 

51237 

Apr 

23 

51287 

51277 

Apr 

29 

51240 

51237 

Apr 

30 

51287 

51276 

May 

6 

51238 

51237 

May 

8 

51273 

51274 

May 

13 

51232 

51237 

May 

14 

51265 

51273 

May 

20 

51229 

51237 

May 

21 

51261 

51271 

May 

27 

51239 

51237 

24h,  May  31 

May 

28 

51269 

51270 

Jun 

3 

51403 

51398 

Jun 

4 

51270 

51268 

Jun 

10 

51409 

51398 

Jun 

11 

51259 

51266 

Jun 

17 

51405 

51398 

Jun 

18 

51257 

51265 

Jun 

24 

51409 

51398 

Jun 

25 

51270 

51265 

Jul 

1 

51394 

51398 

Jul 

•2 

51284 

51266 

Jul 

8 

51403 

51398 

Jul 

9 

51282 

51268 

Jul 

15 

51390 

51398 

Jul 

16 

51266 

51269 

Jul 

22 

51380 

51398 

Jul 

23 

51275 

51270 

24h, 

Jul  28 

Jul 

29 

51413 

51398 

Aug 

6 

51262 

51272 

24h, 

Aug   7 

Aug 

5 

51392 

51398 

Aug 

13 

51274 

51273 

Aug 

12 

51407 

51398 

Aug 

20 

51274 

51273 

Aug 

19 

51406 

51398 

Aug 

27 

51276 

51273 

24h, 

Aug  27 

Aug 

26 

51417 

51398 

Sep 

3 

51270 

51272 

Sep 

2 

51404 

51398 

Sep 

7 

51270 

51272 

2  Oh, 

Sep   8 

Sep 

9 

51400 

51398 

Sep 

10 

51392 

51404 

(1  gamma 

Sep 

16 

51393 

51398 

Sep 

14 

51406 

51405 

change 

Sep 

23 

51383 

51398 

Sep 

17 

51400 

51405 

every  five 

Sep 

30 

51411 

51398 

Sep 

24 

51405 

51407 

days  for 

Oct 

7 

51397 

51398 

Oct 

1 

51402 

51408 

Sep 

9  to 

Oct 

14 

51381 

51398 

Oct 

8 

51393 

51409 

Dec 

11) 

Oct 

21 

51391 

51398 

Oct 

10 

51411 

51410 

Oct 

28 

51394 

51398 

Oct 

15 

51418 

51411 

Nov 

4 

51405 

51398 

Oct 

22 

51412 

51412 

Nov 

11 

51396 

51398 

Oct 

29 

51429 

51414 

Nov 

18 

51401 

51398 

Nov 

5 

51427 

51414 

Nov 

25 

51391 

51398 

Nov 

19 

51416 

51417 

Dec 

2 

51371 

51398 

Nov 

26 

51425 

51418 

Dec 

9 

51399 

51398 

Dec 

3 

51408 

51417 

Dec 

16 

51394 

51398 

Dec 

10 

51421 

51416 

24h, 

Dec  11 

Dec 

23 

51400 

51398 

Dec 

17 

51416 

514T5 

Dec 

30 

51399 

51398 

24h,  Dec  31 

Dec 

24 

51419 

51415 

Dec 

31 

51415 

51415 

24h, 

Dec  31 
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Table  9.   Observed  base-line  values  at  20°  C  for  the  Z  variometer,  and  respective  adopted  values — Continued 


(Based  on  inclination  observations  with  Earth  Inductor  No 

2) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1942 

y 

y 

1943 

y 

y 

Jan 

6 

-  51404 

-  51398 

(1  gamma 

Jan 

5 

-51413 

-51401 

(1  gamma 

Jan 

13 

51408 

51399 

increase 

Jan 

12 

51400 

51403 

decrease 

Jan 

20 

51393 

51400 

every  five 

Jan 

19 

51415 

51404 

every  five 

Jan 

27 

51396 

51402 

days  for 

Jan 

26 

51394 

51406 

days  for 

Feb 

3 

51404 

51402 

Jan  1  to  25) 

Feb 

2 

51417 

51407 

Jan  1  to 

Feb 

7 

51406 

51402 

Feb 

9 

51406 

51408 

Mar  21) 

Feb 

10 

51390 

51402 

Feb 

16 

51417 

51410 

Feb 

17 

51398 

51402 

Feb 

23 

51407 

51411 

Feb 

24 

51418 

51402 

Mar 

2 

51404 

51413 

Mar 

3 

51400 

51402 

Mar 

9 

51408 

51414 

Mar 

10 

51403 

51402 

Mar 

16 

51414 

51415 

24h,  Mar  21 

Mar 

17 

51400 

51402 

Mar 

23 

51401 

51417 

Mar 

24 

51400 

51402 

Mar 

30 

51424 

51417 

Mar 

31 

51406 

51402 

Apr 

6 

51397 

51417 

Apr 

7 

51400 

51402 

Apr 

13 

51416 

51417 

24h,  Apr  15 

Apr 

14 

51406 

51402 

Apr 

20 

51428 

51418 

Apr 

21 

51402 

51402 

20h,  Apr  24 

Apr 

27 

51418 

51418 

51399 

llh,  Apr  25 

May 

4 

51434 

51418 

Apr 

25 

51392 

51408 

20h,  Apr  26 

May 

11 

51422 

51418 

Apr 

28 

51381 

51402 

May 

18 

51404 

51418 

May 

5 

51395 

51402 

May 

25 

51414 

51418 

May 

12 

51409 

51402 

Jun 

1 

51428 

51418 

May 

19 

51404 

51402 

Jun 

8 

51420 

51418 

24h,  Jun  10 

May 

26 

51412 

51402 

20h,  May  28 

Jun 

11 

51488 

51489 

Jun 

2 

51421 

51413 

Jun 

15 

51486 

51489 

Jun 

9 

51419 

51413 

Jun 

22 

51499 

51489 

Jun 

16 

51414 

51413 

Jun 

29 

51492 

51489 

Jun 

23 

51407 

51413 

Jul 

6 

51487 

51489 

Jun 

30 

51403 

51413 

Jul 

13 

51491 

51489 

Jul 

7 

51417 

51413 

20h,  Jul   12 

Jul 

20 

51491 

51489 

Jul 

14 

51402 

51398 

Jul 

27 

51488 

51489 

Jul 

21 

51395 

51398 

20h,  Jul  27 

Aug 

3 

51485 

51489 

Jul 

28 

51397 

51394 

Aug 

10 

51486 

51489 

24h,  Aug  13 

Aug 

4 

51391 

51394 

14h,  Aug   8 

Aug 

17 

51486 

51494 

Aug 

11 

51407 

51407 

Aug 

24 

51487 

51494 

Aug 

18 

51407 

51407 

15h,  Aug  18 

Aug 

31 

51502 

51494 

Aug 

25 

51413 

51415 

Sep 

7 

51494 

51494 

Sep 

1 

51430 

51415 

Sep 

14 

51477 

51494 

Sep 

8 

51418 

51415 

Sep 

21 

51496 

51494 

Sep 

15 

51421 

51415 

Sep 

28 

51499 

51494 

Sep 

22 

51428 

51415 

Oct 

5 

51498 

51494 

Sep 

29 

51410 

51415 

Oct 

12 

51496 

51494 

Oct 

6 

51400 

51415 

Oct 

19 

51500 

51494 

Oct 

13 

51417 

51415 

Oct 

26 

51492 

51494 

Oct 

20 

51394 

51415 

Nov 

2 

51487 

51493 

Oct 

27 

51418 

51415 

Nov 

16 

51508 

51493 

Nov 

3 

51418 

51415 

24h,  Nov   9 

Nov 

23 

51503 

51493 

Nov 

10 

51402 

51401 

Nov 

30 

51484 

51493 

Nov 

17 

51402 

51401 

Dec 

7 

51496 

51493 

Nov 

24 

51394 

51401 

Dec 

14 

51493 

51493 

Dec 

1 

51396 

51401 

Dec 

21 

51382 

51493 

Dec 

8 

51404 

51401 

Dec 

28 

51502 

51493 

Dec 

22 

51413 

51401 

Dec 

29 

51401 

51401 

24h,  Dec  31 
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Table  9.   Observed  base-line  values  at  20°  C  for  the  Z  variometer,  and  respective  adopted  values- -Concluded 


(Based  on  inclination  observations  with  Earth  Inductor  No 

.2) 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1944 

y 

y 

1944 

y 

y 

Jan 

4 

-51497 

-51490 

Jul 

11 

-51486 

-51488 

(1  gamma  de- 

Jan 

11 

51484 

51490 

24h,  Jan     20 

Jul 

18 

51484 

51486 

crease  every 

Jan 

25 

51496 

51488 

(1  gamma 

Jul 

25 

51479 

51485 

four  days, 

Feb 

8 

51472 

51485 

decrease 

Aug 

1 

51488 

51483 

Jul  6-Aug  30) 

Feb 

15 

51488 

51483 

every  four 

Aug 

8 

51483 

51481 

Feb 

22 

51476 

51481 

four  days, 

Aug 

15 

51482 

51479 

Feb 

29 

51483 

51480 

Jan  21  to 

Aug 

22 

51480 

51478 

Mar 

7 

51490 

51480 

Feb  15) 

Aug 

29 

51480 

51476 

24h,  Aug    30 

Mar 

14 

51477 

51480 

Sep 

5 

51477 

51475 

Mar 

21 

51475 

51480 

Sep 

12 

51466 

51475 

20h,  Sep      15 

Mar 

28 

51482 

51480 

Sep 

19 

51488 

51493 

Apr 

4 

51472 

51480 

24h,  Apr      6 

Sep 

26 

51498 

51493 

Apr 

11 

51485 

51482 

(1  gamma  in- 

Oct 

3 

51485 

51493 

Apr 

18 

51468 

51483 

crease  every 

Oct 

10 

51495 

51493 

Apr 

25 

51481 

51485 

four  days, 

Oct 

12 

51497 

51493 

May 

2 

51500 

51487 

Apr  7-May  12) 

Oct 

13 

51498 

51493 

May 

9 

51488 

51489 

24h,  May  12 

Oct 

17 

51484 

51493 

May 

16 

51494 

51490 

Oct 

24 

51489 

51493 

May 

23 

51494 

51490 

Oct 

31 

51501 

51493 

20h,  Oct     31 

May 

30 

51500 

51490 

Nov 

7 

51468 

51474 

Jun 

6 

51484 

51490 

Nov 

14 

51475 

51474 

Jun 

13 

51490 

51490 

Nov 

21 

51476 

51474 

Jun 

20 

51496 

51490 

Nov 

28 

51478 

51474 

Jun 

27 

51491 

51490 

Dec 

5 

51478 

51474 

Jul 

4 

51488 

51490 

24h,  Jul        5 

Dec 

12 

51473 

51474 

Dec 

26 

51470 

51474 

24h,  Dec    31 

Table  10.    Abrupt  changes  in  the  adopted  Z  base-line  value 

(Vertical  intensity  is  reckoned  as  negative  since  north-seeking  end  of  the  needle  is  above  the  horizontal; 

changes  below  are  taken  algebraically) 


Change 

Date 

from 

preceding 

value 

Cause  of  change 

1936 

y 

Mar    18 

- 

17 

Adjusting  H  variometer 

Apr       7 

- 

13 

Placed  control  magnets  on  H  vari- 
ometer 

Apr     24 

+ 

19 

Adjusted  Z  temperature -spot 

Apr     30 

- 

188 

Adjusted  Z  trace  and  temperature - 
spots 

May    22 

+ 

8 

Unknown 

Jun      15 

+ 

6 

Adjusted  Z  temperature -spot 

Aug     20 

- 

6 

Unknown 

Sep        8 

- 

53 

Observations  for  H  scale -value 

Sep     26 

+ 

11 

Unknown 

Sep     30 

+ 

59 

Adjusted  Z  trace  and  temperature - 
spots 

Oct     10 

- 

9 

Unknown 

Dec       6 

+ 

4 

Unknown 

1937 

Jan      15 

+ 

12 

Working  on  power  supply  to  mag- 
netograph 

Jun        4 

- 

7 

Adjusted  H  variometer 

Aug     31 

+ 

11 

Adjusted  Z  variometer 

Nov     26 

- 

54 

Adjusted  Z  temperature-spot 

1938 

May    31 

+ 

15 

Adjusted  Z  temperature-spot 

Aug     19 

- 

4 

Observations  for  H  scale -value 

Oct      17 

- 

7 

Observations  for  H  scale-value 

Nov     11 

- 

6 

Unknown 

Dec       7 

+ 

4 

Unknown 

Dec     20 

+ 

2 

Observations  for  H  scale -value 

Change 

Date 

from 

preceding 

value 

Cause  of  change 

1939 

y 

Jan      12 

+      3 

Replaced  recorder  lamp 

Apr     20 

-      2 

Observations  for  H  scale -value 

Jul         5 

+     4 

Unknown 

Oct     25 

+      6 

Working  on  recorder  clock 

Dec     31 

-      7 

Unknown 

1940 

Sep       8 

-132 

Adjusted  position  of  Z  spot 

Dec     31 

+    71 

Adjusted  position  of  Z  spot 

1941 

Feb     28 

+  103 

Adjusted  position  of  Z  spot 

May    31 

-161 

Adjusted  position  of  Z  spot 

1942 

Apr     24 

+     3 

Unknown 

Apr     25 

-      9 

Adjusted  Z  temperature-spot 

Apr     26 

+     6 

Adjusted  D  base  line 

May    28 

-    11 

Adjusted  Z  temperature -spot 

Jul       12 

+    15 

Unknown 

Jul       27 

+     4 

Unknown 

Aug       8 

-    13 

Unknown 

Aug     18 

-      8 

Observations  for  H  scale -value 

Nov       9 

+   14 

Unknown 

1943 

Jun      10 

-    71 

Adjusted  position  of  Z  spot 

Aug     13 

-      5 

Unknown 

1944 

Sep      15 

-    18 

Observations  for  H  scale -value 

Oct      31 

+    19 

Observations  for  H  scale-value 

42 
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TABLES    21-29 

MEAN   DAILY   NONCYCLIC   CHANGE   ESI   DECLINATION  (D),   HORIZONTAL   INTENSITY  (H), 
AND   VERTICAL   INTENSITY  (Z),    1936-1944 


CONTENTS 

Mean  daily  noncyclic  change  in  declination  (D), 
horizontal  intensity  (H),  and  vertical  intensity  (Z) 

Year                                Table  P?ge 

1936 21 55 

1937 22 56 

1938 23 57 

1939 24 58 

1940 25 59 

1941 26 60 

1942 27 61 

1943 28 62 

1944 29 63 


54 


Table  21.   Mean  dally  noncyclic  change,  1936 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 

as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

1 

B 

A 

B 

A 

1         B 

A 

B 

' 

' 

y 

y 

y 

y 

' 

y 

y 

y 

y 

All 

days--120° 

East  MT 

Ten  selected  days--120° 

East  MT 

Jan 

- 

0.01 

0.00 

- 

0.1 

- 

0.1 

- 

0.3 

0.0 

+ 

0.02 

_ 

0.02 

+    1.6 

+    1.3 

+ 

1.3 

+ 

1.5 

Feb 

+ 

0.02 

- 

0.01 

- 

0.3 

- 

0.3 

- 

0.2 

- 

0.3 

+ 

0.33 

+ 

0.04 

+   3.4 

+   3.7 

+ 

0.8 

- 

0.3 

Mar 

_ 

0.01 

+ 

0.01 

0.0 

+ 

0.1 

0.0 

+ 

0.1 

+ 

0.01 

+ 

0.16 

+   0.8 

+    1.6 

+ 

1.1 

+ 

2.3 

Apr 

+ 

0.06 

+ 

0.05 

+ 

0.2 

+ 

0.2 

0.0 

0.0 

+ 

0.12 

+ 

0.33 

+    3.1 

+   2.5 

- 

0.6 

+ 

0.4 

May 

_ 

0.01 

_ 

0.02 

0.0 

0.0 

0.0 

_ 

0.1 

+ 

0.03 

+ 

0.04 

+   2.2 

+   2.8 

+ 

1.3 

+ 

1.6 

Jun 

+ 

0.04 

+ 

0.04 

+ 

0.3 

+ 

0.3 

+ 

0.2 

+ 

0.2 

+ 

0.14 

+ 

0.04 

+   3.6 

+   4.2 

+ 

1.0 

+ 

0.6 

Jul 

0.00 

_ 

0.01 

_ 

0.3 

_ 

0.4 

_ 

0.2 

_ 

0.3 

+ 

0.06 

_ 

0.01 

+   2.7 

+   3.0 

+ 

0.3 

+ 

0.4 

Aug 

+ 

0.02 

+ 

0.05 

+ 

0.3 

+ 

0.3 

- 

0.1 

+ 

0.1 

+ 

0.04 

+ 

0.24 

+   2.7 

+    1.5 

+ 

0.4 

+ 

0.7 

Sept 

+ 

0.02 

+ 

0.01 

+ 

0.1 

+ 

0.2 

+ 

0.2 

+ 

0.1 

+ 

0.20 

+ 

0.03 

+   5.5 

+   4.3 

+ 

1.5 

+ 

0.3 

Oct 

- 

0.04 

- 

0.09 

- 

1.7 

- 

1.4 

- 

1.4 

- 

1.3 

- 

0.03 

+ 

0.15 

+    3.8 

+   3.3 

- 

0.5 

+ 

0.6 

Nov 

+ 

0.05 

+ 

0.06 

+ 

1.6 

+ 

1.3 

+ 

0.3 

+ 

0.2 

+ 

0.40 

+ 

0.43 

+   4.4 

+   4.3 

+ 

1.3 

+ 

1.1 

Dec 

+ 

0.04 

+ 

0.09 

+ 

0.3 

+ 

0.2 

+ 

0.1 

+ 

0.2 

+ 

0.40 

+ 

0.23 

-    1.6 

-    1.4 

+ 

0.9 

+ 

0.1 

I 

+ 

0.02 

+ 

0.04 

+ 

0.4 

+ 

0.3 

0.0 

0.0 

+ 

0.29 

+ 

0.17 

+   2.0 

+   2.0 

+ 

1.1 

+ 

0.6 

II 

+ 

0.01 

0.00 

- 

0.4 

- 

0.2 

- 

0.3 

- 

0.3 

+ 

0.08 

+ 

0.17 

+   3.4 

+   2.9 

+ 

0.4 

+ 

0.9 

III 

+ 

0.01 

+ 

0.02 

+ 

0.1 

0.0 

0.0 

0.0 

+ 

0.07 

+ 

0.08 

+   2.8 

+   2.9 

+ 

0.8 

+ 

0.8 

Year 

+ 

0.02 

+ 

0.02 

0.0 

0.0 

- 

0.1 

- 

0.1 

+ 

0.14 

+ 

0.14 

+   2.7 

+   2.6 

+ 

0.7 

+ 

0.8 

Five 

qu 

iet  days- 

-GMT 

Five  disturbed  days-- 

GMT 

Jan 

- 

0.18 

+ 

0.12 

+ 

2.6 

+ 

2.2 

+ 

1.0 

+ 

2.6 

+ 

0.52 

+ 

0.62 

-11.8 

-14.2 

+ 

1.6 

+ 

0.6 

Feb 

+ 

0.22 

+ 

0.62 

+ 

6.8 

+ 

5.6 

+ 

5.2 

+ 

3.0 

+ 

0.40 

+ 

0.14 

-    7.8 

-12.0 

+ 

4.2 

+ 

2.6 

Mar 

_ 

0.62 

+ 

0.02 

+ 

0.2 

_ 

3.4 

+ 

0.2 

+ 

5.0 

+ 

1.52 

+ 

1.78 

-    9.2 

-10.6 

+ 

4.0 

+ 

3.2 

Apr 

- 

0.34 

- 

0.86 

+ 

8.6 

+ 

8.8 

+ 

0.2 

- 

0.6 

- 

0.04 

- 

0.12 

-    7.4 

-    2.0 

- 

2.2 

- 

2.2 

May 

_ 

0.06 

_ 

0.12 

+ 

5.4 

+ 

6.2 

+ 

2.2 

+ 

1.4 

_ 

0.16 

_ 

0.76 

-11.0 

-13.8 

_ 

5.2 

_ 

7.6 

Jun 

+ 

0.08 

+ 

0.28 

+ 

1.6 

+ 

0.6 

- 

0.2 

+ 

0.4 

- 

0.24 

- 

0.58 

-  19. 0; 

-20.4 

- 

4.0 

- 

4.8 

Jul 

+ 

0.24 

+ 

0.32 

+ 

4.6 

+ 

5.4 

+ 

1.2 

+ 

2.4 

+ 

0.30 

+ 

0.20 

-23.0 

-22.6 

_ 

3.2 

_ 

2.8 

Aug 

- 

0.04 

+ 

0.34 

+ 

4.2 

+ 

1.2 

+ 

0.6 

+ 

1.2 

- 

0.24 

- 

0.40 

-    3.6 

-    1.0 

- 

2.2 

- 

0.4 

Sept 

_ 

0.08 

+ 

0.12 

+ 

4.2 

+ 

2.4 

+ 

1.8 

+ 

4.0 

_ 

0.14 

_ 

0.70 

-10.0 

-    4.8 

_ 

3.6 

_ 

8.8 

Oct 

0.00 

- 

0.12 

+ 

4.2 

+ 

7.0 

- 

2.6 

- 

3.4 

- 

1.38 

- 

0.30 

-25.4 

-24.4 

- 

8.8 

- 

1.2 

Nov 

_ 

0.16 

+ 

0.44 

_ 

0.2 

+ 

1.4 

_ 

1.4 

+ 

2.4 

+ 

1.88 

+ 

1.68 

-27.6 

-25.2 

+ 

3.8 

0.0 

Dec 

+ 

0.04 

- 

0.14 

+ 

1.4 

+ 

0.6 

- 

3.4 

- 

4.4 

- 

0.52 

- 

0.72 

-11.6 

-13.8 

- 

3.6 

- 

4.4 

I 

_ 

0.02 

+ 

0.26 

+ 

2.6 

+ 

2.4 

+ 

0.4 

+ 

0.9 

+ 

0.57 

+ 

0.43 

-14.7 

-16.3 

+ 

1.5 

. 

0.3 

II 

- 

0.26 

- 

0.21 

+ 

4.3 

+ 

3.7 

- 

0.1 

+ 

1.2 

•  - 

0.01 

+ 

0.16 

-13.0 

-10.4 

- 

2.6 

- 

2.2 

III 

+ 

0.06 

+ 

0.20 

+ 

4.0 

+ 

3.4 

+ 

1.0 

+ 

1.4 

- 

0.08 

- 

0.38 

-14.2 

-14.4 

- 

3.6 

- 

3.9 

Year 

_ 

0.08 

+ 

0.08 

+ 

3.6 

+ 

3.2 

+ 

0.4 

+ 

1.2 

+ 

0.16 

+ 

0.07 

-14.0 

-13.7 

_ 

1.6 

. 

2.2 

55 


Table  22.   Mean  dally  noncyclic  change,  1937 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

Z 

A      | 

B 

A 

1 

B 

A 

B 

A      1 

B 

A 

B 

A 

B 

/ 

/ 

y 

y 

y 

y 

t 

/ 

y 

y 

y 

y 

All  days- -120° 

East  MT 

Ten  selected  day 

S-- 

120°  ] 

East  MT 

Jan 
Feb 

+ 

0.03 
0.02 

+ 

0.02 
0.02 

+ 

0.2 
0.1 

+ 

0.1 
0.3 

+ 

0.3 
0.2 

+ 

0.2 
0.2 

+ 
+ 

0.01 
0.19 

+ 

0.04 
0.07 

+ 
+ 

2.1 
2.5 

+ 
+ 

2.1 
0.5 

+ 
+ 

0.8 
0.9 

+  0.6 
-    0.7 

Mar 
Apr 

+ 

0.00 
0.01 

+ 

0.03 
0.03 

+ 

2.2 
0.5 

+ 

2.0 
0.4 

- 

0.7 
0.3 

- 

0.8 
0.3 

+ 
+ 

0.64 
0.61 

+ 

+ 

0.53 
0.50 

+ 
+ 

10.2 

7.6 

+ 
+ 

10.5 
7.9 

+ 
+ 

3.6 
4.5 

+  2.9 
+   3.7 

May 
Jun 

+ 
+ 

0.04 
0.01 

+ 
+ 

0.06 
0.01 

+ 
+ 

1.1 
0.6 

+ 
+ 

1.1 
0.6 

+ 

0.1 
0.9 

+ 

0.0 
0.9 

+ 
+ 

0.55 
0.49 

+ 
+ 

0.11 
0.40 

+ 
+ 

13.2 
8.2 

+ 
+ 

9.6 
8.8 

+ 

+ 

4.9 
6.3 

+  1.2 
+   4.8 

Jul 
Aug 

+ 
+ 

0.01 
0.04 

+ 

0.00 
0.02 

+ 

0.2 
0.2 

+ 

0.2 
0.1 

+ 

0.1 
0.2 

+ 

0.1 
0.2 

+ 
+ 

0.57 
0.23 

+ 

+ 

0.48 
0.24 

+ 
+ 

4.9 
8.1 

+ 
+ 

6.4 
7.6 

+ 
+ 

4.2 
2.4 

+  3.8 
+    2.5 

Sep 
Oct 

+ 

0.01 
0.03 

+ 

0.04 
0.07 

+ 

0.8 
1.0 

+ 

0.6 
0.6 

- 

0.0 

0.7 

- 

0.3 
0.4 

+ 
+ 

0.38 
0.38 

+ 

+ 

0.58 
0.09 

+ 

0.3 
4.4 

+ 
+ 

1.3 
4.9 

+ 
+ 

1.8 
0.8 

+  2.3 
-    0.2 

Nov 
Dec 

+ 

0.14 
0.08 

+ 

0.15 
0.09 

+ 

1.7 
1.8 

+ 

0.9 
1.3 

+ 

1.2 
0.4 

+ 

0.8 
0.3 

+ 

0.19 
0.27 

+ 

0.10 
0.15 

+ 

+ 

5.0 
7.1 

+ 
+ 

5.2 
6.4 

+ 

0.3 
2.5 

+  1.1 
+   2.0 

I 

n 
m 

+ 
+ 

0.01 
0.01 
0.02 

+ 

+ 

0.02 
0.01 
0.02 

+ 

0.0 

0.5 
0.4 

+ 

0.0 
0.4 
0.4 

+ 

0.2 
0.4 
0.2 

+ 

0.1 
0.4 
0.2 

+ 
+ 
+ 

0.07 
0.50 
0.46 

+ 
+ 
+ 

0.02 
0.42 
0.31 

+ 
+ 
+ 

4.2 
5.5 
8.6 

+ 
+ 
+ 

3.6 
6.2 
8.1 

+ 
+ 
+ 

1.0 
2.7 
4.4 

+  0.8 
+  2.2 
+   3.1 

Year 

+ 

0.01 

0.00 

0.0 

0.0 

- 

0.1 

- 

0.1 

+ 

0.34 

+ 

0.25 

+ 

6.1 

+ 

5.9 

+ 

2.7 

+   2.0 

Five  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 
Feb 

+ 

0.72 
0.04 

- 

0.80 
0.40 

+ 
+ 

5.6 
8.4 

+ 
+ 

3.0 
7.2 

+ 
+ 

0.8 
1.2 

- 

3.0 
0.2 

- 

1.56 
1.22 

- 

2.68 
0.40 

- 

8.2 
31.0 

- 

13.4 
24.2 

+ 

1.0 
0.8 

-  5.0 
+   1.6 

Mar 
Apr 

+ 

0.46 
0.38 

+ 

0.36 
0.66 

+   8.6 
-    1.0 

+ 

7.2 
1.2 

+ 

2.4 
4.0 

+ 

2.8 
4.2 

+ 

0.68 
0.22 

- 

0.68 
0.36 

-37.8 
-19.6 

-36.6 
-16.0 

- 

3.0 
6.4 

+  2.2 
-    7.0 

May 
Jun 

+ 

0.14 
0.30 

+ 

0.10 
0.40 

+   6.4 

+    7.0 

+ 
+ 

3.8 
5.8 

+ 

1.4 
3.4 

+ 

0.4 
3.4 

+ 

0.18 
0.54 

+ 

0.04 
0.10 

-    6.2 

-20.0 

-    6.0 
-21.4 

- 

5.2 
1.4 

-  3.4 

-  2.6 

Jul 

Aug 

- 

0.14 
0.08 

- 

0.10 
0.28 

+   4.6 
+    9.6 

+ 
+ 

5.0 
10.8 

+ 
+ 

2.6 

1.6 

+ 

3.2 
0.6 

+ 
+ 

0.34 
0.08 

+ 

0.44 
0.00 

-17.0 
-21.0 

-11.4 
-19.8 

- 

1.2 
7.0 

-  0.2 

-  6.4 

Sep 
Oct 

+ 

0.06 
0.42 

- 

0.58 
0.30 

+  10.2 
+   8.4 

+ 
+ 

8.8 
6.0 

0.0 
0.0 

+ 

1.0 
1.4 

+ 

0.72 
0.36 

+ 
+ 

0.54 
0.28 

-25.0 
-    6.2 

-28.8 
+   2.6 

- 

1.2 
3.0 

+  3.6 
-    3.4 

Nov 
Dec 

_ 

0.00 
0.06 

+ 

+ 

0.02 
0.08 

+    1.8 
+    9.0 

+ 
+ 

0.4 
9.8 

+ 

0.4 
1.4 

- 

0.2 
0.2 

+ 
+ 

1.22 
0.20 

+ 

0.44 
0.30 

-10.6 
-    8.0 

-12.2 
-    6.4 

+ 

+ 

3.2 
0.6 

-  2.8 

-  2.8 

1 

n 
in 

- 

0.18 
0.07 
0.10 

- 

0.28 
0.30 
0.17 

+   6.2 

+    6.4 
+    6.9 

+ 
+ 
+ 

5.1 
5.2 
6.4 

+ 
+ 

0.2 
0.4 
0.6 

- 

0.9 
0.2 
0.1 

+ 
+ 

0.34 
0.02 
0.20 

+ 

0.74 
0.06 
0.12 

-14.4 
-22.2 
-16.0 

-14.0 
-19.7 
-14.6 

+ 

1.0 
3.4 
3.7 

-  2.2 

-  1.2 

-  3.2 

Year 

- 

0.12 

- 

0.25 

+    6.6 

+ 

5.6 

+ 

0.1 

- 

0.4 

- 

0.04 

- 

0.22 

-17.6 

-16.1 

- 

2.0 

-    2.2 
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Table  23.   Mean  dally  noncyclic  change,  1938 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

Z 

A       | 

B 

A 

B 

A 

B 

A       | 

B 

A 

B 

A 

B 

/ 

' 

y 

y 

y 

y 

' 

y 

y 

y 

y 

All 

days--120°  East  MT 

Ten  selected  days--120° 

East  MT 

Jan 

_ 

0.04 

+ 

0.01 

+   0.2 

-    0.9 

- 

0.5 

_ 

0.6 

+ 

1.02 

+ 

0.42 

+    7.9 

+   7.7 

+ 

5.5 

+   2.5 

Feb 

+ 

0.16 

+ 

0.13 

+   0.1 

+    1.1 

+ 

0.9 

+ 

0.9 

+ 

0.69 

+ 

0.67 

+   9.2 

+   8.8 

+ 

5.6 

+   4.3 

Mar 

+ 

0.01 

+ 

0.02 

0.0 

-    0.4 

0.0 

_ 

0.2 

+ 

0.33 

+ 

0.46 

+  16.4 

+  15.5 

+ 

3.8 

+   3.6 

Apr 

0.00 

- 

0.01 

-    0.3 

-    0.6 

- 

0.4 

- 

0.4 

+ 

0.08 

+ 

0.15 

+   3.6 

+    1.7 

+ 

1.4 

+    1.2 

May 

+ 

0.01 

+ 

0.06 

-    0.6 

-    0.4 

0.0 

+ 

0.2 

+ 

0.38 

+ 

0.42 

+   6.8 

+   7.8 

+ 

3.8 

+   3.8 

Jun 

+ 

0.01 

- 

0.03 

+   0.7 

+   0.9 

+ 

0.4 

+ 

0.3 

- 

0.31 

- 

0.10 

+   0.2 

+   0.4 

- 

0.2 

+   0.7 

Jul 

+ 

0.02 

+ 

0.02 

-    0.8 

-    0.8 

_ 

0.6 

_ 

0.7 

+ 

0.32 

+ 

0.29 

+   5.9 

+    5.7 

+ 

1.8 

+    1.0 

Aug 

+ 

0.03 

+ 

0.01 

+    1.0 

+   0.9 

- 

0.1 

- 

0.1 

+ 

0.09 

+ 

0.01 

+   4.8 

+   4.2 

+ 

0.7 

+   0.5 

Sep 

+ 

0.01 

+ 

0.03 

-    0.3 

-    0.3 

_ 

0.6 

_ 

0.4 

+ 

0.26 

+ 

0.26 

+   8.5 

+   7.7 

+ 

3.3 

+   2.5 

Oct 

+ 

0.05 

+ 

0.03 

+   0.8 

+   0.8 

+ 

0.2 

0.0 

+ 

0.24 

+ 

0.13 

+   7.0 

+   6.7 

+ 

2.5 

+    1.4 

Nov 

0.00 

0.00 

+   0.4 

+   0.3 

_ 

0.3 

_ 

0.4 

+ 

0.09 

+ 

0.09 

+    3.1 

+   3.6 

+ 

1.0 

+   0.9 

Dec 

0.00 

0.00 

+   0.2 

+   0.1 

+ 

0.1 

+ 

0.2 

+ 

0.25 

+ 

0.14 

+   6.3 

+   4.9 

+ 

2.9 

+   2.1 

I 

+ 

0.03 

+ 

0.04 

+   0.2 

+   0.2 

0.0 

0.0 

+ 

0.51 

+ 

0.34 

+    6.6 

+   6.2 

+ 

3.8 

+   2.4 

II 

+ 

0.02 

+ 

0.02 

0.0 

-    0.1 

- 

0.2 

- 

0.2 

+ 

0.23 

+ 

0.25 

+   8.9 

+   7.9 

+ 

2.8 

+   2.2 

III 

+ 

0.02 

+ 

0.02 

+   0.1 

+   0.2 

- 

0.1 

- 

0.1 

+ 

0.12 

+ 

0.16 

+   4.4 

+   4.5 

+ 

1.5 

+    1.5 

Year 

+ 

0.02 

+ 

0.02 

+   0.1 

+   0.1 

- 

0.1 

- 

0.1 

+ 

0.29 

+ 

0.24 

+   6.6 

+   6.2 

+ 

2.7 

+   2.0 

Five  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 

_ 

0.30 

_ 

0.12 

+  13.2 

+  18.8 

_ 

1.0 

_ 

2.4 

_ 

2.94 

. 

2.00 

-38.6 

-44.4 

. 

8.6 

-    9.2 

Feb 

+ 

0.64 

- 

0.18 

+  14.8 

+  15.4 

+ 

2.6 

- 

1.6 

+ 

0.08 

+ 

1.32 

-26.6 

-22.4 

- 

1.2 

+    9.8 

Mar 

+ 

0.68 

+ 

0.84 

+   5.6 

+   6.6 

+ 

6.6 

+ 

6.2 

_ 

0.62 

_ 

1.44 

-26.2 

-24.8 

_ 

8.6 

-10.4 

Apr 

+ 

0.08 

- 

0.16 

+   3.8 

+   5.6 

+ 

2.6 

+ 

2.4 

- 

0.86 

+ 

0.02 

-22.6 

-24.6 

- 

6.4 

+   1.8 

May 

_ 

0.06 

_ 

0.26 

+   7.2 

+   8.8 

_ 

0.2 

_ 

1.4 

+ 

2.06 

+ 

0.80 

-23.0 

-21.8 

+ 

4.0 

-    1.6 

Jun 

- 

0.17 

- 

0.63 

+   3.0 

+   0.8 

- 

0.5 

- 

0.2 

- 

0.74 

- 

0.12 

-14.0 

-    9.0 

- 

9.4 

-    2.6 

Jul 

+ 

0.08 

_ 

0.20 

+   3.0 

+   2.6 

_ 

0.2 

_ 

2.4 

_ 

1.86 

_ 

1.22 

-29.6 

-22.8 

_ 

6.6 

0.0 

Aug 

- 

0.14 

- 

0.40 

+  10.4 

+   7.0 

+ 

1.2 

+ 

0.4 

+ 

0.62 

+ 

0.26 

-15.2 

-14.8 

- 

4.2 

-    2.8 

Sep 

_ 

0.06 

_ 

0.48 

+   8.6 

+    8.4 

+ 

2.6 

+ 

2.4 

_ 

0.16 

+ 

0.32 

-26.0 

-26.0 

_ 

5.2 

-    4.2 

Oct 

+ 

0.52 

+ 

0.64 

+   5.8 

+    7.2 

+ 

2.6 

+ 

3.8 

- 

0.96 

- 

1.38 

-12.4 

-18.6 

- 

7.6 

-    9.6 

Nov 

_ 

0.24 

_ 

0.34 

+   6.0 

+   6.6 

m 

1.2 

+ 

2.0 

_ 

1.24 

_ 

0.74 

-18.6 

-26.0 

_ 

4.6 

-    3.0 

Dec 

- 

1.60 

- 

1.52 

+   0.4 

+    1.4 

- 

4.0 

- 

2.8 

- 

0.92 

- 

0.40 

-39.2 

-38.2 

+ 

4.8 

+   7.4 

I 

_ 

0.38 

_ 

0.54 

+   8.6 

+  10.6 

_ 

0.9 

_ 

1.2 

_ 

1.26 

_ 

0.46 

-30.8 

-32.8 

_ 

2.4 

+    1.2 

II 

+ 

0.30 

+ 

0.21 

+   6.0 

+    7.0 

+ 

3.6 

+ 

3.7 

- 

0.65 

- 

0.62 

-21.8 

-23.5 

- 

7.0 

-    5.6 

III 

- 

0.07 

- 

0.37 

+   5.9 

+   4.8 

+ 

0.1 

- 

0.9 

- 

0.02 

- 

0.07 

-20.4 

-17.1 

- 

4.0 

-    1.8 

Year 

- 

0.05 

- 

0.23 

+   6.8 

+   7.4 

+ 

0.9 

+ 

0.5 

- 

0.63 

- 

0.38 

-24.3 

-24.4 

- 

4.5 

-    2.0 
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Table  24.   Mean  dally  noncyclic  change,  1939 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

% 

Z 

A       ] 

B 

A 

1 

B 

A 

B 

A       | 

B 

A 

1         B 

A 

B 

' 

' 

7 

y 

y 

y 

' 

y 

y 

y 

y 

All 

days--120° 

East  MT 

Ten  selected  days- -120° 

East  MT 

Jan 

- 

0.01 

0.00 

_ 

0.4 

- 

0.4 

+ 

0.2 

+ 

0.2 

+ 

0.05 

- 

0.10 

+   0.2 

+   0.9 

+ 

0.4 

0.0 

Feb 

+ 

0.03 

- 

0.08 

- 

1.1 

- 

1.0 

- 

0.3 

- 

0.8 

+ 

0.51 

+ 

0.97 

+  12.2 

+  13.1 

+ 

4.5 

+ 

6.0 

Mar 

_ 

0.09 

+ 

0.10 

+ 

0.1 

_ 

0.4 

0.0 

+ 

0.7 

+ 

1.11 

+ 

0.58 

+   0.3 

+   5.5 

+ 

4.0 

+ 

2.6 

Apr 

+ 

0.08 

+ 

0.04 

- 

0.4 

+ 

0.2 

- 

0.4 

- 

0.4 

+ 

0.16 

- 

0.02 

+   5.0 

+   3.4 

+ 

0.4 

0.0 

May 

+ 

0.07 

+ 

0.02 

+ 

0.7 

+ 

0.6 

+ 

0.5 

+ 

0.3 

+ 

0.11 

+ 

0.29 

+   5.0 

+   4.9 

+ 

2.5 

+ 

3.1 

Jun 

- 

0.03 

- 

0.03 

- 

0.1 

- 

0.2 

0.0 

0.0 

+ 

0.70 

+ 

0.51 

+  10.8 

+   7.7 

+ 

5.8 

+ 

2.8 

Jul 

+ 

0.05 

+ 

0.05 

+ 

0.3 

_ 

0.4 

0.0 

0.0 

+ 

0.30 

+ 

0.38 

+    6.2 

+   2.6 

+ 

3.6 

+ 

3.1 

Aug 

+ 

0.02 

+ 

0.02 

+ 

0.2 

+ 

1.1 

- 

0.1 

- 

0.1 

+ 

0.28 

+ 

0.29 

+   4.5 

+   5.3 

+ 

2.9 

+ 

2.6 

Sep' 

_ 

0.01 

0.00 

_ 

0.9 

„ 

0.7 

_ 

0.4 

_ 

0.3 

+ 

0.30 

+ 

0.20 

+   5.4 

+   3.6 

+ 

2.4 

+ 

1.2 

Oct 

+ 

0.05 

+ 

0.02 

+ 

0.6 

+ 

0.4 

- 

0.1 

- 

0.3 

+ 

0.87 

+ 

0.81 

+  11.3 

+   9.1 

+ 

5.5 

+ 

3.1 

Nov 

_ 

0.02 

+ 

0.05 

+ 

0.4 

+ 

0.3 

0.0 

+ 

0.1 

+ 

0.20 

+ 

0.42 

+   3.0 

+   3.0 

+ 

0.5 

+ 

1.7 

Dec 

+ 

0.07 

+ 

0.03 

+ 

0.4 

+ 

0.4 

- 

0.2 

- 

0.3 

+ 

0.18 

+ 

0.25 

+   0.5 

+   0.5 

+ 

1.1 

+ 

0.2 

I 

+ 

0.02 

0.00 

. 

0.2 

_ 

0.2 

_ 

0.1 

_ 

0.2 

+ 

0.24 

+ 

0.38 

+   4.0 

+   4.4 

+ 

1.6 

+ 

2.0 

II 

+ 

0.01 

+ 

0.04 

- 

0.2 

- 

0.1 

- 

0.2 

- 

0.1 

+ 

0.61 

+ 

0.39 

+    5.5 

+   5.4 

+ 

3.1 

+ 

1.7 

III 

+ 

0.03 

+ 

0.02 

+ 

0.3 

+ 

0.3 

+ 

0.1 

0.0 

+ 

0.35 

+ 

0.37 

+   6.6 

+   5.1 

+ 

3.7 

+ 

2.9 

Year 

+ 

0.02 

+ 

0.02 

0.0 

0.0 

- 

0.1 

- 

0.1 

+ 

0.40 

+ 

0.38 

+   5.4 

+   5.0 

+ 

2.8 

+ 

2.2 

Five 

quiet  day 

S--GMT 

Five  disturbed  days- 

-GMT 

Jan 

_ 

0.28 

_ 

0.08 

+ 

6.0 

+ 

1.6 

_ 

1.4 

+ 

1.8 

+ 

2.12 

+ 

1.50 

-    8.8 

-    8.0 

+ 

4.4 

- 

1.0 

Feb 

+ 

0.30 

+ 

0.66 

+ 

8.4 

+ 

7.2 

+ 

6.2 

+ 

6.2 

+ 

0.50 

+ 

1.32 

-32.0 

-33.2 

- 

1.6 

- 

0.4 

Mar 

+ 

0.08 

+ 

0.56 

+ 

6.2 

+ 

5.0 

+ 

3.0 

+ 

5.6 

+ 

0.78 

+ 

0.42 

-    5.2 

-    8.6 

+ 

0.2 

_ 

3.0 

Apr 

- 

0.16 

+ 

0.22 

+ 

7.0 

+ 

7.2 

+ 

1.4 

+ 

3.2 

+ 

1.12 

+ 

0.04 

-40.0 

-20.2 

+ 

1.6 

- 

3.0 

May 

+ 

0.34 

+ 

0.40 

+ 

5.6 

+ 

5.0 

+ 

1.8 

+ 

2.8 

+ 

0.22 

+ 

0.32 

-    9.6 

-    9.8 

+ 

1.0 

+ 

1.0 

Jun 

- 

0.12 

- 

0.18 

+ 

1.8 

+ 

5.0 

+ 

1.0 

+ 

1.0 

- 

0.08 

- 

0.76 

-11.2 

-19.2 

- 

1.0 

- 

5.8 

Jul 

_ 

0.26 

+ 

0.10 

+ 

7.8 

+ 

6.6 

_ 

1.2 

+ 

1.6 

_ 

0.66 

_ 

0.94 

-20.6 

-18.2 

_ 

2.0 

- 

1.6 

Aug 

0.00 

0.00 

+ 

1.8 

- 

1.2 

+ 

1.6 

+ 

2.4 

- 

0.20 

+ 

0.26 

-23.6 

-29.2 

- 

7.8 

- 

6.6 

Sep 

+ 

0.64 

+ 

0.52 

+ 

3.6 

+ 

6.8 

+ 

0.8 

_ 

0.4 

_ 

0.58 

+ 

0.12 

-33.6 

-36.2 

_ 

3.4 

+ 

0.2 

Oct 

- 

0.54 

- 

0.02 

+ 

4.6 

+ 

4.2 

- 

1.2 

+ 

2.0 

- 

0.16 

+ 

0.08 

-24.2 

-28.2 

- 

2.4 

- 

0.8 

Nov 

0.38 

0.10 

+ 

5.4 

+ 

6.8 

. 

0.8 

+ 

2.2 

_ 

0.14 

_ 

0.12 

-    8.2 

-    8.6 

0.0 

_ 

2.4 

Dec 

+ 

0.16 

+ 

0.04 

+ 

10.8 

+ 

10.0 

+ 

2.0 

+ 

0.4 

- 

1.22 

- 

0.42 

-14.0 

-15.0 

- 

5.0 

+ 

0.6 

I 

0.05 

+ 

0.13 

+ 

7.6 

+ 

6.4 

+ 

1.5 

+ 

2.6 

+ 

0.32 

+ 

0.57 

-15.8 

-16.2 

_ 

0.6 

- 

0.8 

II 

0.00 

+ 

0.32 

+ 

5.4 

+ 

5.8 

+ 

1.0 

+ 

2.6 

+ 

0.29 

+ 

0.16 

-25.8 

-23.3 

- 

1.0 

- 

1.6 

III 

- 

0.01 

+ 

0.08 

+ 

4.2 

+ 

3.8 

+ 

0.8 

+ 

2.0 

- 

0.18 

- 

0.28 

-16.2 

-19.1 

- 

2.4 

- 

3.2 

Year 

- 

0.02 

"  + 

0.18 

+ 

5.8 

+ 

5.4 

+ 

1.1 

+ 

2.4 

+ 

0.14 

+ 

0.15 

-19.2 

-19.5 

- 

1.3 

- 

1.9 
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Table  25.   Mean  daily  noncyclic  change,  1940 

(A  Is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

1 

B 

A 

B 

A 

1         B 

A 

B 

/ 

r 

y 

y 

y 

y 

/ 

/ 

Y 

y 

y 

y 

All 

days— 120° 

East  MT 

Ten  selected  day 

s--120°  East  MT 

Jan 

- 

0.04 

- 

0.18 

- 

0.7 

+ 

0.3 

- 

0.6 

- 

0.8 

+ 

0.02 

- 

0.27 

+    2.9 

+    1.3 

- 

0.5 

-    1.7 

Feb 

+ 

0.06 

+ 

0.16 

+ 

0.6 

0.0 

0.0 

+ 

0.2 

+ 

0.06 

+ 

0.33 

+    7.0 

+    3.6 

+ 

3.0 

+    2.7 

Mar 

_ 

0.01 

+ 

0.13 

_ 

5.3 

_ 

4.8 

_ 

1.7 

_ 

1.1 

+ 

0.26 

+ 

0.11 

+    6.0 

+    6.4 

+ 

3.0 

+    1.9 

Apr 

- 

0.04 

- 

0.13 

+ 

4.8 

+ 

3.8 

+ 

1.5 

+ 

1.0 

+ 

0.20 

+ 

0.05 

+   4.3 

+   2.7 

+ 

1.2 

+    0.8 

May 

+ 

0.07 

+ 

0.06 

+ 

0.2 

+ 

0.3 

+ 

0.4 

+ 

0.3 

+ 

0.16 

+ 

0.11 

+    0.7 

+    1.4 

+ 

0.9 

+    0.7 

Jun 

- 

0.02 

- 

0.03 

- 

0.9 

- 

0.9 

- 

0.4 

- 

0.4 

+ 

0.65 

+ 

0.36 

+    9.6 

+    8.3 

+ 

4.7 

+    2.9 

Jul 

0.00 

+ 

0.02 

+ 

0.9 

+ 

0.7 

+ 

0.3 

+ 

0.2 

+ 

0.16 

+ 

0.14 

+    2.9 

+    3.4 

+ 

1.2 

+    1.4 

Aug 

+ 

0.03 

+ 

0.01 

+ 

0.3 

+ 

0.2 

- 

0.2 

- 

0.1 

+ 

0.34 

+ 

0.33 

+    5.1 

+    3.7 

+ 

2.0 

+    1.5 

Sep 

+ 

0.01 

+ 

0.02 

_ 

0.5 

_ 

0.3 

_ 

0.4 

_ 

0.4 

+ 

1.00 

+ 

0.40 

+    9.8 

+    8.6 

+ 

5.6 

+    1.8 

Oct 

- 

0.03 

- 

0.03 

+ 

0.2 

0.0 

- 

0.3 

- 

0.2 

+ 

0.64 

+ 

0.42 

+    7.3 

+    5.8 

+ 

4.6 

+    3.3 

Nov 

0.00 

+ 

0.04 

+ 

0.4 

+ 

0.3 

_ 

0.4 

_ 

0.2 

+ 

0.89 

+ 

0.77 

+    9.0 

+    7.5 

+ 

6.0 

+   3.2 

Dec 

- 

0.03 

- 

0.12 

- 

0.1 

+ 

0.5 

- 

0.6 

- 

0.8 

+ 

0.52 

+ 

0.75 

+    5.1 

+   3.2 

+ 

3.3 

+    3.7 

I 

0.00 

_ 

0.02 

0.0 

+ 

0.3 

_ 

0.4 

_ 

0.4 

+ 

0.37 

+ 

0.40 

+    6.0 

+    3.9 

+ 

3.0 

+    2.0 

n 

- 

0.02 

0.00 

- 

0.2 

- 

0.3 

- 

0.2 

- 

0.2 

+ 

0.52 

+ 

0.24 

+   6.8 

+    5.9 

+ 

3.6 

+    2.0 

in 

+ 

0.02 

+ 

0.02 

+ 

0.1 

+ 

0.1 

0.0 

0.0 

+ 

0.33 

+ 

0.24 

+   4.6 

+   4.2 

+ 

2.2 

+    1.6 

Year 

0.00 

0.00 

0.0 

0.0 

- 

0.2 

- 

0.2 

+ 

0.41 

+ 

0.29 

+    5.8 

+   4.7 

+ 

2.9 

+    1.8 

Five  quiet  days--GMT 

Five  disturbed  days-- 

-GMT 

Jan 

+ 

0.76 

+ 

0.60 

+ 

3.8 

+ 

1.2 

+ 

3.2 

+ 

2.6 

- 

1.48 

+ 

0.18 

-34.2 

-32.4 

+ 

0.8 

+    6.8 

Feb 

+ 

0.16 

- 

0.20 

+ 

7.0 

+ 

9.2 

+ 

1.2 

+ 

0.2 

- 

1.62 

- 

1.72 

-12.0 

-13.6 

- 

9.6 

-    8.6 

Mar 

+ 

0.36 

_ 

0.36 

+ 

7.4 

+ 

8.0 

_ 

0.4 

. 

2.8 

. 

0.95 

m 

0.95 

-69.3 

-81.7 

+ 

1.7 

-    7.5 

Apr 

- 

0.08 

- 

0.16 

+ 

2.4 

+ 

1.4 

+ 

0.8 

- 

0.8 

+ 

0.36 

- 

0.04 

+    5.2 

+    5.0 

+ 

1.0 

-    0.2 

May 

_ 

0.16 

_ 

0.18 

+ 

5.6 

+ 

5.2 

+ 

0.4 

+ 

0.4 

+ 

0.32 

+ 

1.40 

-15.0 

-17.8 

+ 

0.8 

+    5.0 

Jun 

+ 

0.08 

- 

0.28 

+ 

6.6 

+ 

5.2 

+ 

3.2 

+ 

0.8 

- 

0.82 

- 

0.74 

-24.6 

-25.6 

- 

8.6 

-    6.4 

Jul 

+ 

0.18 

+ 

0.32 

0.0 

+ 

6.6 

+ 

1.0 

+ 

2.8 

+ 

0.50 

+ 

0.08 

-    9.8 

-    6.0 

_ 

1.6 

-    1.2 

Aug 

+ 

0.32 

+ 

0.10 

+ 

8.0 

+ 

9.2 

+ 

3.0 

+ 

2.2 

+ 

1.52 

+ 

1.06 

-20.8 

-18.8 

+ 

5.4 

+    4.2 

Sep 

_ 

0.18 

_ 

0.06 

+ 

12.6 

+ 

14.4 

_ 

3.6 

_ 

1.4 

_ 

0.14 

_ 

0.38 

-12.0 

-12.6 

. 

1.4 

-    1.4 

Oct 

+ 

0.02 

+ 

0.40 

+ 

2.6 

+ 

2.6 

+ 

3.0 

+ 

4.6 

- 

0.26 

- 

0.36 

-22.0 

-15.2 

+ 

5.0 

+    3.8 

Nov 

+ 

0.38 

+ 

0.48 

+ 

8.4 

+ 

7.4 

_ 

0.2 

_ 

0.6 

_ 

1.08 

_ 

1.26 

-13.8 

-16.4 

+ 

0.6 

-    6.4 

Dec 

- 

0.50 

- 

0.80 

+ 

7.4 

+ 

9.0 

- 

2.4 

- 

2.0 

+ 

0.12 

+ 

0.60 

-    8.0 

-    8.0 

+ 

1.2 

0.0 

I 

+ 

0.20 

+ 

0.02 

+ 

6.6 

+ 

6.7 

+ 

0.4 

0.0 

_ 

1.02 

_ 

0.55 

-17.0 

-17.6 

- 

1.8 

-    2.0 

n 

+ 

0.03 

- 

0.04 

+ 

6.2 

+ 

6.6 

0.0 

- 

0.1 

- 

0.25 

- 

0.43 

-24.5 

-26.1 

+ 

1.6 

-    1.3 

m 

+ 

0.10 

- 

0.01 

+ 

5.0 

+ 

6.6 

+ 

1.9 

+ 

1.6 

+ 

0.38 

+ 

0.45 

-17.6 

-17.0 

- 

1.0 

+    0.4 

Year 

+ 

0.11 

- 

0.01 

+ 

6.0 

+ 

6.6 

+ 

0.8 

+ 

0.5 

- 

0.29 

- 

0.18 

-19.7 

-20.3 

- 

0.4 

-    1.0 
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Table  26.   Mean  daily  noncyclic  change,  1941 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

1 

B 

A 

B 

A 

1         B 

A 

B 

i 

1 

y 

y 

y 

y 

/ 

/ 

y 

y 

y 

y 

All 

days--120° 

East  MT 

Ten  selected  days--120°  East  MT 

Jan 
Feb 

+ 
+ 

0.11 
0.02 

+ 
+ 

0.16 
0.01 

+ 
+ 

0.4 
0.1 

+ 

0.0 
0.4 

+ 

0.8 
0.2 

+ 
+ 

0.7 
0.1 

+ 
+ 

0.67 
0.17 

+ 

0.88 
0.11 

+   9.0 
+    2.0 

+  10.9 
+   4.3 

+ 
+ 

3.6 
0.1 

+  4.6 
+   0.1 

Mar 
Apr 

+ 

0.02 
0.02 

+ 
+ 

0.01 
0.01 

+ 

2.1 
1.3 

+ 

2.3 
1.3 

- 

0.3 
0.0 

- 

0.5 
0.1 

+ 
+ 

0.04 
0.21 

+ 

0.04 
0.13 

+    2.4 
+    5.2 

+    0.6 
+   5.1 

+ 
+ 

0.8 
0.8 

+  0.2 
+   0.6 

May 
Jun 

+ 

0.05 
0.05 

+ 

0.01 
0.03 

+ 

0.0 
0.5 

+ 
+ 

0.1 
0.5 

+ 

0.4 

0.7 

+ 

0.0 
0.4 

+ 
+ 

0.16 
0.15 

+ 

+ 

0.32 
0.24 

+    5.3 
+   5.9 

+    5.1 
+   4.8 

+ 
+ 

1.7 
1.5 

+  2.1 
+    0.9 

Jul 

Aug 

+ 

0.04 
0.00 

* 

0.02 
0.00 

- 

0.2 

0.4 

- 

0.2 
0.4, 

- 

0.1 
0.3 

- 

0.2 
0.3 

+ 
+ 

0.10 
0.20 

+ 

+ 

0.09 
0.24 

+    2.9 
+   4.8 

+   2.9 
+   5.0 

+ 
+ 

1.3 
2.5 

+  0.5 
+    3.2 

Sep 
Oct 

- 

0.01 
0.00 

- 

0.03 
0.04 

+ 

0.3 
0.0 

+ 
+ 

0.1 
0.4 

- 

0.3 
0.2 

- 

0.3 
0.3 

+ 
+ 

0.50 
0.52 

+ 
+ 

0.56 
0.24 

+   4.4 
+    5.9 

+   6.8 
+   4.3 

+ 
+ 

1.6 
2.6 

+  2.5 
+    1.5 

Nov 
Dec 

+ 
+ 

0.03 
0.02 

+ 

0.08 
0.02 

+ 

0.0 
0.4 

+ 

0.2 
0.7 

- 

0.3 
0.0 

- 

0.1 
0.0 

+ 
+ 

0.98 
0.07 

*■ 

0.98 
0.10 

+    9.7 
+   3.5 

+  10.5 
+   4.6 

+ 
+ 

4.2 
1.4 

+  4.3 
+   0.7 

I 

n 
m 

+ 
+ 

0.04 
0.00 
0.01 

+ 
+ 

0.06 
0.01 
0.01 

+ 

0.2 
0.1 
0.0 

+ 

0.2 
0.1 
0.0 

+ 

0.1 
0.2 
0.0 

+ 

0.2 
0.3 
0.0 

+ 
+ 
+ 

0.47 
0.32 
0.15 

+ 
+ 
+ 

0.41 
0.22 
0.22 

+    6.0 
+   4.5 
+   4.7 

+   7.6 
+   4.2 
+   4.4 

+ 
+ 
+ 

2.3 

1.4 
1.8 

+  2.4 
+  1.2 
+    1.7 

Year 

+ 

0.02 

+ 

0.02 

0.0 

0.0 

0.0 

0.0 

+ 

0.31 

+ 

0.29 

+    5.1 

+    5.4 

+ 

1.8 

+    1.8 

Five  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 
Feb 

+ 

0.98 
0.52 

+ 

0.82 
1.06 

+ 

+ 

14.6 
2.6 

+ 
+ 

10.4 
1.0 

+ 

8.0 
0.8 

+ 

3.8 
3.8 

+ 
+ 

0.40 
1.14 

+ 
+ 

1.16 
0.42 

-14.8 
-11.4 

-12.8 
-11.2 

+ 

1.0 
2.0 

0.0 
-    4.8 

Mar 
Apr 

- 

1.06 
0.66 

- 

1.08 
0.52 

+ 

+ 

10.2 
4.0 

+ 
+ 

4.0 
6.6 

- 

0.2 
0.6 

- 

0.4 
0.6 

+ 
+ 

0.66 
0.10 

+ 
+ 

0.60 
0.84 

-70.2 
-    7.6 

-58.0 
-    6.8 

+ 

2.2 
0.2 

-  4.2 
+   2.2 

May 
Jun 

+ 

0.24 
0.22 

+ 

0.28 
0.38 

+ 
+ 

7.8 
2.2 

+ 
+ 

8.2 
2.0 

+ 

2.8 
0.8 

+ 

3.6 
1.8 

+ 

0.24 
0.20 

+ 

0.28 
0.32 

-  7.2 

-  6.0 

-  7.0 

-  7.6 

- 

0.8 
3.4 

-  1.2 

-  2.0 

Jul 

Aug 

+ 
+ 

0.20 
0.06 

+ 

0.04 
0.00 

+ 
+ 

1.2 
6.2 

+ 

0.8 
5.0 

+ 
+ 

2.6 

1.2 

+ 
+ 

2.2 
1.0 

+ 

0.42 
0.50 

+ 

0.38 
2.94 

-19.0 
-23.8 

-17.4 
-30.6 

+ 

9.2 
2.6 

-  9.2 
+  11.6 

Sep 
Oct 

+ 

0.28 
0.24 

- 

0.04 
0.22 

+ 
+ 

9.6 
2.8 

+ 
+ 

10.4 
1.0 

+ 

2.2 
1.2 

+ 

1.8 
2.6 

- 

0.18 
0.06 

+ 

0.12 
0.16 

-22.2 
-27.0 

-19.0 
-34.6 

- 

3.2 
1.0 

-  1.2 

-  2.8 

Nov 
Dec 

+ 

0.96 
0.86 

+ 

0.74 
1.50 

+ 
+ 

8.6 
6.6 

+ 

10.6 
8.2 

+ 

1.0 
7.0 

+ 
+ 

2.0 
7.8 

- 

0.38 
0.68 

+ 

0.44 
0.90 

-28.6 
-    1.8 

-20.4 
+   0.4 

- 

2.2 
6.0 

-  2.4 

-  6.0 

I 

n 
m 

+ 
+ 

0.09 
0.44 
0.07 

+ 

0.13 
0.46 
0.02 

+ 

+ 
+ 

8.1 
6.6 
4.4 

+ 
+ 
+ 

7.6 
5.5 
3.6 

+ 
+ 

3.3 
0.0 
1.4 

+ 
+ 

2.4 
0.4 
1.2 

+ 
+ 
+ 

0.12 
0.13 
0.03 

+ 
+ 
+ 

0.28 
0.35 
0.63 

-14.2 
-31.8 
-14.0 

-11.0 
-29.6 
-15.6 

- 

1.8 
1.6 
2.7 

-  3.3 

-  1.5 

-  0.2 

Year 

_ 

0.09 

- 

0.12 

+ 

6.4 

+ 

5.6 

+ 

1.6 

+ 

1.1 

+ 

0.09 

+ 

0.42 

-20.0 

-18.8 

- 

2.0 

-    1.7 
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Table  27.   Mean  dally  noncycllc  change,  1942 

(A  Is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

1 

B 

A 

^ 

B 

A 

1         B 

A 

B 

/ 

y 

Y 

y 

y 

' 

y 

y 

y 

y 

All 

days--120° 

East  MT 

Ten  selected  days--120° 

East  MT 

Jan 

+ 

0.03 

+ 

0.06 

+    1.0 

+ 

0.6 

0.0 

- 

0.2 

+ 

0.34 

+ 

0.31 

+    6.0 

+   4.2 

+ 

3.2 

+    0.7 

Feb 

- 

0.17 

- 

0.19 

-    2.2 

- 

1.4 

- 

1.8 

- 

1.3 

+ 

0.04 

+ 

0.34 

+   4.9 

+    5.0 

- 

1.3 

+    1.7 

Mar 

+ 

0.18 

+ 

0.21 

+    1.5 

+ 

0.8 

+ 

1.4 

+ 

1.1 

+ 

0.45 

+ 

0.58 

+    4.8 

+    6.1 

+ 

1.6 

+    3.0 

Apr 

- 

0.06 

- 

0.07 

-    0.7 

- 

0.6 

- 

0.7 

- 

0.6 

+ 

0.47 

+ 

0.17 

+  10.0 

+    8.0 

+ 

2.4 

+   0.7 

May 

+ 

0.05 

+ 

0.07 

+   0.7 

+ 

0.6 

+ 

0.5 

+ 

0.5 

+ 

0.10 

+ 

0.03 

+    0.4 

+    1.3 

+ 

2.1 

+    1.0 

Jun 

+ 

0.01 

- 

0.02 

-    0.3 

- 

0.2 

+ 

0.1 

0.0 

+ 

0.34 

+ 

0.03 

+    5.8 

+    4.7 

+ 

3.0 

+    1.2 

Jul 

+ 

0.03 

+ 

0.06 

+    0.6 

+ 

0.3 

+ 

0.1 

+ 

0.1 

0.00 

+ 

0.11 

+    3.7 

+    3.2 

+ 

0.8 

+    1.0 

Aug 

- 

0.03 

- 

0.03 

-    1.1 

- 

0.8 

- 

0.7 

- 

0.5 

+ 

0.21 

+ 

0.14 

+   3.4 

+    3.7 

+ 

1.1 

+    0.6 

Sep 

+ 

0.09 

+ 

0.07 

+    1.1 

+ 

1.0 

+ 

0.2 

0.0 

_ 

0.09 

_ 

0.20 

+    1.6 

0.0 

_ 

1.8 

-    2.1 

Oct 

- 

0.06 

- 

0.06 

-    0.6 

- 

0.8 

- 

0.7 

- 

0.7 

+ 

0.29 

+ 

0.54 

+    8.5 

+    9.1 

+ 

1.6 

+    3.2 

Nov 

+ 

0.06 

+ 

0.05 

+   0.2 

+ 

0.4 

_ 

0.1 

_ 

0.1 

_ 

0.18 

+ 

0.02 

-    0.9 

+    0.1 

_ 

0.8 

+    0.3 

Dec 

+ 

0.02 

+ 

0.04 

+    0.7 

+ 

0.7 

+ 

0.2 

+ 

0.2 

+ 

0.06 

- 

0.05 

+   3.8 

+    2.4 

+ 

1.9 

+    0.3 

I 

_ 

0.02 

_ 

0.01 

-    0.1 

+ 

0.1 

_ 

0.4 

_ 

0.4 

+ 

0.06 

+ 

0.16 

+   3.4 

+    2.9 

+ 

0.8 

+    0.8 

n 

+ 

0.04 

+ 

0.04 

+   0.3 

+ 

0.1 

0.0 

0.0 

+ 

0.28 

+ 

0.27 

+   6.2 

+    5.8 

+ 

1.0 

+    1.2 

m 

+ 

0.02 

+ 

0.02 

0.0 

0.0 

0.0 

0.0 

+ 

0.16 

+ 

0.08 

+    3.3 

+    3.2 

+ 

1.8 

+    1.0 

Year 

+ 

0.01 

+ 

0.02 

+    0.1 

0.0 

- 

0.1 

- 

0.1 

+ 

0.17 

+ 

0.17 

+   4.3 

+   4.0 

+ 

1.2 

+    1.0 

Five  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 

+ 

0.64 

+ 

0.52 

+    5.0 

+ 

7.6 

+ 

2.6 

+ 

3.8 

+ 

0.76 

+ 

0.68 

-    2.6 

0.0 

+ 

0.4 

-    1.8 

Feb 

+ 

0.18 

- 

0.26 

+   8.0 

+ 

11.0 

- 

0.2 

- 

1.4 

- 

0.46 

- 

0.82 

-20.4 

-22.6 

- 

4.0 

-    4.2 

Mar 

+ 

0.38 

+ 

0.14 

+    2.0 

_ 

0.2 

0.0 

_ 

1.8 

+ 

1.10 

+ 

1.06 

-14.2 

-12.4 

+ 

4.8 

+   4.6 

Apr 

+ 

0.56 

+ 

0.40 

+    9.4 

+ 

10.6 

+ 

3.4 

+ 

2.6 

- 

1.02 

- 

1.20 

-16.2 

-    7.8 

- 

5.8 

-    3.0 

May 

+ 

0.42 

+ 

0.44 

+    1.8 

+ 

5.2 

+ 

0.4 

+ 

0.8 

+ 

0.16 

+ 

0.40 

-    9.2 

-10.4 

_ 

2.0 

-    3.2 

Jun 

+ 

0.20 

+ 

0.20 

+   3.4 

+ 

5.4 

+ 

1.2 

+ 

1.2 

+ 

0.56 

+ 

0.90 

-13.8 

-11.6 

+ 

1.4 

+    3.6 

Jul 

+ 

0.08 

+ 

0.28 

+   3.6 

+ 

2.6 

+ 

1.4 

+ 

2.4 

+ 

0.26 

+ 

0.20 

-25.8 

-24.0 

_ 

4.4 

-    3.0 

Aug 

- 

0.12 

+ 

0.10 

+   3.6 

+ 

3.4 

+ 

1.2 

+ 

1.0 

+ 

0.78 

+ 

0.88 

-14.8 

-12.6 

+ 

1.0 

+    2.2 

Sep 

. 

0.26 

+ 

0.10 

+    1.0 

+ 

1.6 

+ 

1.8 

+ 

2.2 

_ 

0.46 

_ 

0.62 

-    8.6 

-16.2 

_ 

4.0 

-    1.6 

Oct 

+ 

0.44 

+ 

0.14 

+  10.8 

+ 

12.2 

+ 

1.2 

- 

0.4 

+ 

0.92 

+ 

0.94 

-25.6 

-22.0 

+ 

2.0 

-    0.2 

Nov 

+ 

0.14 

. 

0.04 

+   5.4 

+ 

9.8 

+ 

3.4 

+ 

2.0 

_ 

0.28 

_ 

0.14 

-10.8 

-11.0 

+ 

1.2 

+    3.0 

Dec 

- 

0.52 

- 

0.70 

+   4.4 

+ 

4.0 

- 

2.6 

- 

2.2 

+ 

1.40 

+ 

1.40 

-21.4 

-20.4 

- 

0.2 

+    1.0 

I 

+ 

0.11 

. 

0.12 

+   5.7 

+ 

8.1 

+ 

0.8 

+ 

0.6 

+ 

0.36 

+ 

0.28 

-13.8 

-13.5 

_ 

0.6 

-    0.5 

n 

+ 

0.28 

+ 

0.20 

+    5.8 

+ 

6.0 

+ 

1.6 

+ 

0.6 

+ 

0.14 

+ 

0.04 

-16.2 

-14.6 

- 

0.8 

0.0 

m 

+ 

0.14 

+ 

0.26 

+   3.1 

+ 

4.2 

+ 

1.0 

+ 

1.4 

+ 

0.44 

+ 

0.60 

-15.9 

-14.6 

- 

1.0 

-    0.1 

Year 

+ 

0.18 

+ 

0.11 

+   4.9 

+ 

6.1 

+ 

1.2 

+ 

0.8 

+ 

0.31 

+ 

0.31 

-15.3 

-14.2 

- 

0.8 

-    0.2 
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Table  28.   Mean  dally  noncyclic  change,  1943 

(A  Is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding   days) 


Month 

D 

H 

Z 

D 

H 

Z 

A      | 

B 

A 

1         B 

A 

1 

B 

A      | 

B 

A 

B 

A 

B 

/ 

/ 

y 

y 

v 

y 

/ 

/ 

y 

y 

y 

y 

All 

days--120°  East  MT 

Ten  selected  days- -120° 

East  MT 

Jan 

+ 

0.01 

- 

0.01 

-    0.3 

0.0 

- 

0.5 

- 

0.4 

+ 

0.01 

- 

0.40 

+   5.5 

+   4.0 

+ 

0.1 

-    1.0 

Feb 

- 

0.01 

0.00 

+    0.3 

+    0.1 

- 

0.2 

- 

0.2 

+ 

0.18 

0.00 

+    1.8 

+    1.0 

+ 

0.1 

-    1.3 

Mar 

_ 

0.04 

+ 

0.09 

-    1.0 

-    0.6 

. 

0.5 

+ 

0.2 

+ 

0.18 

+ 

0.28 

-    1.5 

-    0.8 

_ 

0.1 

-    0.4 

Apr 

+ 

0.07 

- 

0.04 

+   0.3 

-    0.1 

+ 

0.5 

- 

0,3 

+ 

0.51 

+ 

0.60 

+    9.9 

+    8.5 

+ 

5.0 

+   4.4 

May 

_ 

0.01 

_ 

0.01 

+   0.5 

+    0.5 

_ 

0.1 

0.0 

+ 

0.20 

+ 

0.13 

+    5.4 

+    3.9 

+ 

1.7 

+   0.8 

Jun 

+ 

0.01 

+ 

0.01 

+    0.2 

+   0.1 

+ 

0.1 

- 

0.1 

+ 

0.09 

+ 

0.02 

+   5.7 

+    5.1 

+ 

1.0 

+    0.7 

Jul 

+ 

0.02 

+ 

0.01 

-    0.5 

-    0.5 

_ 

0.2 

_ 

0.1 

+ 

0.38 

+ 

0.27 

+    1.1 

+    2.9 

+ 

1.9 

+    2.1 

Aug 

- 

0.36 

- 

0.14 

-    2.9 

-    2.3 

- 

2.2 

- 

0.4 

+ 

0.84 

+ 

0.53 

+   4.7 

+    6.4 

+ 

2.3 

+   0.3 

Sep 

+ 

0.42 

+ 

0.14 

+    3.7 

+    2.5 

+ 

2.1 

_ 

0.2 

+ 

0.20 

+ 

0.01 

+   2.6 

+    1.0 

+ 

0.2 

-    1.3 

Oct 

- 

0.04 

- 

0.02 

-    0.8 

-    0.1 

- 

0.9 

- 

0.5 

+ 

0.43 

+ 

0.18 

+    1.2 

+    0.3 

+ 

2.2 

+   0.1 

Nov 

0.00 

_ 

0.01 

+    0.2 

+    0.3 

_ 

0.5 

_ 

0.4 

+ 

0.27 

+ 

0.24 

+   4.8 

+   5.4 

+ 

0.4 

+   0.5 

Dec 

- 

0.05 

- 

0.01 

+   0.1 

-    0.2 

- 

0.4 

- 

0.4 

+ 

0.50 

+ 

0.52 

+   3.7 

+   4.1 

+ 

2.5 

+    1.4 

I 

_ 

0.01 

_ 

0.01 

+   0.1 

0.0 

_ 

0.4 

_ 

0.4 

+ 

0.24 

+ 

0.09 

+   4.0 

+    3.6 

+ 

0.8 

-    0.1 

n 

+ 

0.10 

+ 

0.04 

+   0.6 

+   0.4 

+ 

0.3 

- 

0.2 

+ 

0.33 

+ 

0.27 

t   3.0 

+    2.2 

+ 

1.8 

+   0.7 

in 

- 

0.08 

- 

0.03 

-    0.7 

-    0.6 

- 

0.6 

- 

0.2 

+ 

0.38 

+ 

0.24 

+   4.2 

+   4.6 

+ 

1.7 

+    1.0 

Year 

0.00 

0.00 

0.0 

0.0 

- 

0.2 

- 

0.2 

+ 

0.32 

+ 

0.20 

+   3.7 

+   3.5 

+ 

1.4 

+   0.5 

Five  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 

_ 

0.20 

. 

0.54 

+    8.0 

+    9.8 

- 

0.8 

- 

1.2 

- 

0.96 

- 

0.72 

-12.2 

-20.8 

- 

3.4 

-    3.8 

Feb 

0.00 

- 

0.38 

+   4.8 

+   6.2 

+ 

0.4 

- 

1.6 

- 

0.32 

+ 

0.70 

-12.0 

-15.4 

+ 

0.4 

+    3.4 

Mar 

+ 

0.80 

+ 

0.72 

+    6.2 

+    6.6 

+ 

3.6 

_ 

0.6 

0.00 

+ 

0.38 

-14.2 

-    7.0 

_ 

0.8 

+   0.4 

Apr 

+ 

0.26 

+ 

0.14 

+    7.0 

+    6.8 

+ 

3.6 

+ 

4.4 

+ 

0.30 

- 

0.04 

-12.2 

-    6.4 

- 

0.6 

-    0.2 

May 

+ 

0.10 

+ 

0.14 

+    5.8 

+    7.0 

+ 

2.6 

+ 

1.8 

+ 

0.48 

_ 

0.04 

-19.0 

-    7.8 

- 

0.6 

-    0.6 

Jun 

+ 

0.08 

- 

0.08 

+   4.0 

+    3.4 

+ 

1.0 

+ 

0.6 

- 

0.26 

+ 

0.16 

-    9.0 

-10.2 

- 

1.6 

+   0.2 

Jul 

+ 

0.12 

+ 

0.06 

+    6.0 

+    6.8 

+ 

3.0 

+ 

2.8 

+ 

0.32 

_ 

0.20 

-    3.0 

0.0 

+ 

2.4 

+    1.0 

Aug 

+ 

0.62 

+ 

0.72 

+  12.0 

+  11.2 

+ 

5.6 

+ 

6.2 

- 

0.34 

+ 

0.23 

-19.0 

-31.4 

+ 

1.2 

+    1.4 

Sep 

+ 

0.21 

+ 

0.19 

+  10.0 

+    8.6 

+ 

3.6 

+ 

3.0 

_ 

0.01 

_ 

0.05 

-    7.4 

-    4.4 

- 

1.6 

+    1.6 

Oct 

- 

0.28 

- 

0.50 

+    6.2 

+    7.4 

+ 

2.8 

+ 

0.4 

- 

0.58 

- 

0.78 

-    5.4 

-    0.6 

- 

6.6 

-    5.6 

Nov 

+ 

0.06 

+ 

0.12 

+   4.4 

+   3.4 

+ 

2.0 

_ 

1.8 

+ 

0.04 

+ 

1.00 

-    7.2 

-    9.0 

- 

0.8 

+    1.8 

Dec 

- 

0.70 

- 

0.88 

+    7.6 

+    6.6 

- 

3.0 

- 

2.8 

+ 

0.74 

+ 

1.18 

-15.8 

-16.2 

+ 

4.2 

+   3.8 

I 

0.21 

0.42 

+    6.2 

+    6.5 

„ 

0.4 

_ 

1.8 

_ 

0.12 

+ 

0.54 

-11.8 

-15.4 

+ 

0.1 

+    1.3 

n 

+ 

0.25 

+ 

0.14 

+    7.4 

+    7.4 

+ 

3.4 

+ 

1.8 

- 

0.07 

- 

0.12 

-    9.8 

-    4.6 

- 

2.4 

-    1.0 

m 

+ 

6.23 

+ 

0.21 

+    7.0 

+    7.1 

+ 

3.0 

+ 

2.8 

+ 

0.05 

+ 

0.04 

-12.5 

-12.4 

+ 

0.4 

+    0.5 

Year 

+ 

0.09 

- 

0.02 

+    6.8 

+   7.0 

+ 

2.0 

+ 

0.9 

- 

0.05 

+ 

0.15 

-11.4 

-10.8 

- 

0.6 

+    0.3 
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Table  29.   Mean  daily  noncyclic  change,  1944 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 

as  compared  with  the  corresponding  hours  of  the  preceding  days) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

1 

B 

A 

B 

A 

1         B 

A 

1 

B 

' 

' 

y 

y 

y 

y 

' 

' 

y 

y 

y 

y 

All 

days--120° 

East  MT 

Ten  selected  day 

s--120°  East  MT 

Jan 

+ 

0.07 

+ 

0.01 

+ 

1.0 

+ 

0.8 

+ 

0.3 

- 

0.1 

+ 

0.20 

+ 

0.45 

-    1.6 

-    0.4 

+ 

1.3 

+ 

2.1 

Feb 

0.00 

+ 

0.09 

- 

0.2 

- 

0.1 

+ 

0.3 

+ 

0.7 

+ 

0.12 

+ 

0.28 

0.0 

-    0.5 

+ 

1.7 

+ 

2.3 

Mar 

+ 

0.04 

+ 

0.02 

_ 

0.4 

_ 

0.4 

+ 

0.1 

_ 

0.1 

+ 

0.12 

+ 

0.97 

+    2.7 

+    1.9 

_ 

0.1 

. 

0.4 

Apr 

+ 

0.01 

+ 

0.03 

+ 

0.2 

+ 

0.2 

- 

0.2 

- 

0.2 

+ 

0.55 

+ 

0.37 

+    5.5 

+    4.6 

+ 

3.1 

+ 

1.6 

May 

_ 

0.01 

_ 

0.06 

+ 

0.1 

+ 

0.2 

_ 

0.1 

_ 

0.6 

+■ 

0.05 

+ 

0.02 

+    1.4 

+    1.3 

+ 

0.6 

+ 

1.0 

Jun 

+ 

0.01 

+ 

0.04 

+ 

0.1 

0.0 

- 

0.3 

0.0 

+ 

0.16 

+ 

0.49 

+    3.0 

+    1.8 

+ 

0.6 

+ 

2.0 

Jul 

+ 

0.02 

+ 

0.03 

+ 

0.3 

+ 

0.3 

0.0 

+ 

0.3 

+ 

0.17 

+ 

0.11 

+    2.5 

+    2.2 

+ 

1.2 

+ 

0.2 

Aug 

- 

0.01 

+ 

0.01 

+ 

0.2 

+ 

0.4 

- 

0.2 

0.0 

+ 

0.71 

+ 

0.40 

+    7.6 

+    6.7 

+ 

4.9 

+ 

1.3 

Sep 

_ 

0.06 

_ 

0.12 

_ 

0.1 

_ 

1.1 

_ 

0.3 

_ 

0.9 

+ 

0.26 

+ 

0.22 

+    5.5 

+    6.9 

+ 

1.5 

+ 

1.8 

Oct 

+ 

0.09 

+ 

0.15 

+ 

0.6 

+ 

0.9 

+ 

0.1 

+ 

0.3 

+ 

0.18 

+ 

0.13 

+    2.2 

+    1.5 

- 

0.3 

- 

0.1 

Nov 

+ 

0.01 

. 

0.03 

_ 

0.2 

+ 

0.5 

_ 

0.4 

_ 

0.2 

+ 

0.59 

+ 

0.63 

+   3.7 

+    3.5 

+ 

2.6 

+ 

2.3 

Dec 

0.00 

0.00 

- 

0.5 

- 

0.9 

- 

0.5 

- 

0.6 

+ 

0.14 

- 

0.06 

+    3.1 

+    2.4 

+ 

0.6 

+ 

0.3 

I 

+ 

0.02 

+ 

0.02 

0.0 

+ 

0.1 

_ 

0.1 

0.0 

+ 

0.26 

+ 

0.32 

+    1.3 

+    1.2 

+ 

1.6 

+ 

1.8 

n 

+ 

0.02 

+ 

0.02 

+ 

0.1 

- 

0.1 

- 

0.1 

- 

0.2 

+ 

0.28 

+ 

0.42 

+   4.0 

+    3.7 

+ 

1.0 

+ 

0.7 

m 

0.00 

0.00 

+ 

0.2 

+ 

0.2 

- 

0.2 

- 

0.1 

+ 

0.27 

+ 

0.26 

+    3.6 

+    3.0 

+ 

1.8 

+ 

1.1 

Year 

+ 

0.01 

+ 

0.01 

+ 

0.1 

+ 

0.1 

- 

0.1 

- 

0.1 

+ 

0.27 

+ 

0.33 

+    3.0 

+    2.7 

+ 

1.5 

+ 

1.2 

Five  quiet  days- -GMT 

Five  disturbed  days-- 

•GMT 

Jan 

+ 

0.58 

+ 

0.60 

+ 

2.2 

+ 

0.4 

0.0 

+ 

0.6 

+ 

0.58 

+ 

0.90 

-    5.6 

-    5.0 

+ 

2.2 

+ 

5.4 

Feb 

+ 

0.14 

+ 

0.30 

+ 

0.4 

- 

1.0 

+ 

0.4 

+ 

0.2 

- 

0.42 

+ 

0.20 

-11.4 

-11.4 

- 

4.8 

- 

1.4 

Mar 

_ 

0.02 

+ 

0.06 

+ 

4.0 

_ 

0.2 

+ 

1.4 

+ 

1.0 

+ 

0.48 

+ 

0.32 

-13.6 

-14.8 

_ 

5.2 

_ 

6.8 

Apr 

- 

0.14 

- 

0.02 

+ 

1.6 

+ 

1.4 

+ 

0.4 

+ 

1.2 

- 

0.90 

- 

0.84 

-17.4 

-16.2 

- 

8.6 

- 

7.4 

May 

+ 

0.12 

+ 

0.32 

+ 

4.6 

+ 

4.6 

+ 

2.6 

+ 

3.8 

+ 

0.42 

_ 

0.38 

-    6.6 

-    2.4 

0.0 

. 

1.8 

Jun 

- 

0.12 

- 

0.26 

+ 

6.4 

+ 

8.0 

+ 

1.0 

+ 

0.6 

+ 

0.66 

- 

0.02 

-10.2 

-    7.4 

+ 

1.6 

- 

1.0 

Jul 

+ 

0.04 

0.00 

+ 

2.2 

+ 

1.2 

+ 

0.8 

+ 

0.6 

_ 

0.32 

_ 

0.38 

-    4.0 

-    5.8 

_ 

0.6 

. 

1.0 

Aug 

+ 

0.78 

+ 

0.88 

+ 

8.2 

+ 

6.2 

+ 

4.6 

+ 

1.2 

- 

0.18 

- 

0.08 

-14.6 

-15.0 

- 

5.8 

- 

3.6 

Sep 

+ 

0.20 

+ 

0.20 

+ 

5.2 

+ 

7.6 

+ 

1.2 

_ 

0.8 

_ 

0.06 

_ 

0.48 

-18.6 

-    9.2 

_ 

1.8 

_ 

1.6 

Oct 

- 

0.02 

+ 

0.08 

+ 

3.6 

+ 

4.6 

+ 

1.4 

+ 

2.4 

+ 

0.36 

+ 

0.04 

-    7.2 

-10.2 

- 

5.2 

- 

6.2 

Nov 

+ 

0.22 

+ 

0.78 

+ 

1.8 

+ 

3.0 

+ 

2.0 

+ 

1.0 

+ 

0.10 

0.00 

-    6.6 

-    6.0 

+ 

1.8 

. 

0.2 

Dec 

- 

0.10 

- 

0.52 

+ 

2.8 

+ 

2.2 

- 

4.2 

- 

3.8 

+ 

1.30 

+ 

1.84 

-23.6 

-27.2 

+ 

8.0 

+ 

6.4 

1 

+ 

0.21 

+ 

0.29 

+ 

1.8 

+ 

1.2 

_ 

0.4 

_ 

0.5 

+ 

0.39 

+ 

0.74 

-11.8 

-12.4 

+ 

1.8 

+ 

2.6 

n 

0.00 

+ 

0.08 

+ 

3.6 

+ 

3.4 

+ 

1.1 

+ 

1.0 

- 

0.03 

- 

0.24 

-14.2 

-12.6 

- 

5.2 

- 

5.5 

in 

+ 

0.20 

+ 

0.24 

+ 

5.4 

+ 

5.0 

+ 

2.2 

+ 

1.6 

+ 

0.14 

- 

0.22 

-    8.8 

-    7.6 

- 

1.2 

- 

1.8 

Year 

+ 

0.14 

+ 

0.20 

+ 

3.6 

+ 

3.2 

+ 

1.0 

+ 

0.7 

+ 

0.17 

+ 

0.09 

-11.6 

-10.9 

- 

1.5 

- 

1.6 
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TABLES    30-353 

HOURLY    MEAN   VALUES    OF   DECLINATION,    HORIZONTAL   INTENSITY, 
AND   VERTICAL   INTENSITY,    1936-1944 


CONTENTS 

Hourly  mean  values  of  declination, 
horizontal  intensity,  and  vertical  intensity 


Year 

Table 

Page 

1936    ....      30-  65    ...     .          67 

1937 

.      66-101 

103 

1938 

.    102-137 

139 

1939 

.    138-173 

175 

1940 

.    174-209 

211 

1941 

.    210-245 

247 

1942 

.    246-281 

283 

1943 

.    282-317 

319 

1944 

.    318-353 

355 

66 
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TABLES    354-416 


DIURNAL   VARIATION   IN   DECLINATION  (D),    INCLINATION  (I),    HORIZONTAL    INTENSITY  (H), 
NORTH    COMPONENT  (X),    EAST    COMPONENT  (Y),    VERTICAL   INTENSITY  (Z), 

AND    TOTAL    INTENSITY  (F), 
UNCORRECTED    FOR   NONCYCLIC    CHANGE,    1936-1944 


CONTENTS 

Diurnal  variation  in  declination  (D), 

inclination  (I),  horizontal  intensity  (H), 

north  component  (X),  east  component  (Y), 

vertical  intensity  (Z),  and  total  intensity  (F), 

uncorrected  for  noncyclic  change 

Year  Table  Page 

1936 354-360 394 

1937 361-367 408 

1938 368-374 422 

1939 375-381 436 

1940 382-388 450 

1941 389-395 464 

1942 396-402 478 

1943  403-409  .....  492 

1944 410-416 506 
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Table  417.    Principal  Magnetic  Disturbances 


T^at^ 

Beginning 

Duration 

Relative 

Ua. 

G.M.T. 

hours 

intensity 

1936 

h 

m 

May 

29 

8 

48 

15 

May 

30 

17 

25 

36 

Jun 

1 

16 

45 

28 

Jun 

18 

9 

41 

45 

2 

Jul 

2 

1 

24 

19 

Jul 

5 

2 

30 

40 

Oct 

9 

7 

26 

33 
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16 

15 

•  •• 

23 

Oct 

31 

1 

23 

15 
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28 

23 

37 

16 
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27 

3 

28 

38 
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27 

8 

36 

15 
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2 

23 

04 

41 

Feb 

18 

19 

04 

49 
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21 

3 

26 

20 
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13 

16 

20 

58 

Mar 

26 

20 

56 

39 
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3 

17 
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24 
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01 

20 
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25 

15 
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17 
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51 

24 

1 

Aug 

3 

21 

35 

24 

1 

Aug 

11 

3 

22 

19 

1 

Aug 

22 

13 

54 

25 

1 

Sep 

13 

18 

36 

52 

2 

Sep 

26 

7 

23 

14 

1 

Sep 

27 

22 

02 

16 

1 

Sep 

30 

10 

20 

23 

1 

Oct 

7 

6 

14 

33 

1 

Dec 

9 

12 

... 

48 

1 

Dec 

16 

7 

40 

184 

1 

1939 

Feb 

5 

19 

50 

28 

1 

Feb 

23 

12 

46 

58 

2 

Apr 

16 

21 

29 

72 

2 

Apr 

23 

5 

45 

67 

2 

May 

1 

6 

42 

17 

1 

Jun 

14 

0 

07 

16 

2 

Jul 

21 

9 

57 

8 

1 

Aug 

11 

12 

13 

56 

2 

Aug 

22 

0 

40 

43 

2 

Oct 

13 

2 

04 

58 

2 

1940 

Jan 

3 

6 

39 

18 

2 

Date 

Beginning 

Duration 

Relative 

G.M.T. 

hours 

intensity 

1940 

h 

m 

Mar 

23 

6 

16 

138 

2 

Mar 

29 

9 

84 

2 

Apr 

2 

16 

... 

50 

2 

Apr 

25 

2 

03 

43 

1 

May 

23 

17 

53 

27 

1 

Jun 

25 

2 

53 

29 

2 

Jul 

13 

8 

00 

34 

1 

Sep 

25 

15 

42 

94 

1 

Nov 

12 

7 

06 

34 

1 

Dec 

30 

4 

25 

39 

1 

1941 

Jan 

24 

12 

20 

1 

1 

Mar 

1 

3 

57 

44 

2 

Mar 

13 

16 

... 

24 

1 

Mar 

28 

0 

96 

2 

Apr 

24 

7 

20 

25 

2 

Jul 

4 

3 

42 

89 

2 

Aug 

4 

1 

27 

26 

2 

Sep 

18 

4 

10 

44 

2 

Oct 

31 

3 

40 

36 

Nov 

27 

3 

41 

40 

Dec 

1 

5 

59 

25 

1942 

Mar 

1 

7 

26 

26 

Apr 

2 

4 

38 

66 

Apr 

10 

23 

00 

19 

Apr 

17 

0 

... 

42 

Jul 

11 

4 

33 

Aug 

15 

18 

... 

285 

Sep 

11 

11 

30 

270 

Oct 

2 

2 

45 

84 

Oct 

28 

12 

45 

74 

Nov 

23 

12 

127 

Dec 

20 

17 

34 

81 

1943 

Jan 

4 

7 

11 

Jan 

17 

2 

30 

19 

Jan 

20 

12 

... 

7 

Feb 

13 

1 

18 

8 

Feb 

17 

1 

14 

Mar 

1 

13 

45 

32 

Mar 

29 

10 

35 

62 

Apr 

2 

23 

10 

126 

Apr 

10 

5 

... 

44 

Apr 

25 

15 

50 

32 

May 

1 

2 

... 

39 

May 

17 

17 

48 

Jul 

4 

9 

50 

51 

Aug 

7 

8 

20 

50 

Aug 

13 

4 

... 

200 

Aug 

28 

12 

... 

175 

Sep 

25 

5 

53 

225 

Oct 

8 

10 

... 

56 

Oct 

24 

9 

200 

Nov 

19 

5 

... 

225 

2 

Dec 

15 

20 

120 

1 

1944 

Feb 

7 

5 

43 

2 

Mar 

26 

2 

00 

38 

2 

Apr 

2 

5 

00 

15 

2 

May 

1 

5 

20 

15 

1 

Sep 

30 

13 

... 

3 

1 

Dec 

15 

18 

52 

62 

2 

520 


